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Reclamation  data  fro*  Operation  rwftSWWJJ  are  u/ied  to  illus¬ 
trate  a  method  of  treating  and  analyzing  such  data  obtained  in 
field-test  experiments  .  The  method  utilize*  available  relation- 
scattering  computations  to  estimate  the  contribution  of  radiation 
sources  outside  reclaimed  areas  to  the  ladiation  field  inside  the 
aree*.  These  contribution*  are  then  subtracted  to  determine  a 
more  accurate  value  of  the  true  effectiveness  of  the  reclamation 
procedure  or  procedures • 


VOSTBCHHICAL  SUMMARI 


The  Problem 

In  reclaiming  contaminated  ground  areas  and  buildings  vlthln  an 
extended  area  contaminated  vith  radioactive  fallout/  the  radiation  s*a- 
suraments  include  contributionr  from  radioactlra  sources  that  are  depos¬ 
ited  outside  the  area  of  interest  as  veil  as  vithln  it.  In  order  to 
estimate  the  true  effectiveness  of  a  reclamation  procedure  for  reclaim¬ 
ing  a  large  portion  of  the  area  by  reclaiming  only  a  smell  part  of  it, 
the  contributions  of  sources  outside  the  reclaimed  area  to  the  radiation 
field  in  the  smaller  most  be  eliminated.  The  true  effectiveness  values 
are  needed  to  correlate  data  from  different  tests  to  provide  reliable 
performance  information  for  planning  radiological  countermeasures. 


Ths  method  of  analysing  the  data  presented  in  the  report  shoved 
that.  In  carrying  out  reclamation  experiments/  a  certain  amount  of  support¬ 
ing  data  is  required  for  estimating  ths  effectiveness  of  the  procedures. 
These  Include:  (l)  decay  of  the  fallout  field/  (2)  the  variation  of  the 
radiation  intensity  vith  height  (prior  to  deoontsad.net ion ) ,  (3)  selection 
of  monitoring  stations  at  preferred  locations  -  l.s.  those  at  vhlch  the 
scattered  radiation  contribution  is  the  smallest/  (k)  selection  of  pre¬ 
ferred  geometric  arrangement  among  structures/  areas  to  be  reclaimed/ 
and  monitoring  stations  to  facilitate  t be  data  reduction  and  interpreta¬ 
tion/  ($)  collection  of  fallout  samples  to  determine  the  mass  of  fallout 
lm  the  area>  and  (6)  measurement  of  the  fallout  pattern.  The  method  v as 
applied  to  ran! emetine  data  from  Operation  FUBtBOB  vfeare  tvo  land  areas 
around  and  the  roofs  on  tvo  structures  in  an  area  of  light  fallout  vere 
decontaminated. 

She  lav  initial  radiation  intensities  associated  vith  the  snail 
amount  of  fallout  on  the  test  area  and  n  sultant  lev  readings  on  the  rad- 
lac*  lead  to  a  rather  large  percentage  error  in  reclamation  effectiveness 
values.  The  low  amount  of  fallout  also  lead  to  smaller  decontamination 
performance  values  than  would  have  been  the  case  for  a  beerier  deposit. 
Beslaaation  information  at  higher  initial  levels  of  fallout  would  be  mch 
more  applicable  bo  the  design  and  specification  of  radiological  counter¬ 
measure  systems. 
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SSCTIOH  1 
IBTBC&OCTIOS 


1.1  OfcJSCTIY* 


The  objective  of  this  report  la  to  present  sotae  of  the  available 
Mtfcods  for  analyzing  and  interpreting  radiological  countermeasure  data 
obtained  from  field  tacts.  TielA  radiation  measurement  data  include 
contributions  from  sources  of  radiation  that  nay  be  fairly  far  fro®  tho 
detector.  When  a  email  area  within  a  large  coninainatod  area  is  reclaimed., 

»  considerable  fraction  of  the  rediation  field  in  the  reclaimed  area  ray 
be  contributed  by  surrounding  sources.  In  order  to  determine  the  effective - 
naes  of  the  rsclsusaticn.  procedure  for  reclaiming  a  large  aroo.  fresa  Bssasuro- 
ments  on  the  sarin  area,  the  contribution  of  the  outside  radiation  source? 
to  the  radiation  intensity  inside  the  reclaimed  area  sunt  bo  determined  and 
subtracted.  If  this  la  not  done,  the  resulting  effectiveness  values  will 
be  in  error  and  the  date,  cannot  be  correlated  vith  results  from  otbar 
tests. 


Pertinent  data,  obtained  at  Operation  PLUKB30B  after  Shot  Coulcmb  C,1 
vere  analysed  and  Interpreted  to  illustrate  the  use  of  Sana  coEputatiorAl 
methods  in  estimating  effectiveness  of  reclamation  of  land  areas  and  build¬ 
ing  roofs . 


1.2  SCOP® 


The  experimental  data  used  In  demonstrating  these  methods  ere  the 
results  of  reclamation  procedures  applied  in  a  fallout  area  where  rather 
low  contamination  levels  from  Shot  Coulomb  C  exJated.  Also  presented  ere 
background  information  end  analytical  techniques  necessary  for  the  reduc¬ 
tion  and  interpretation  of  the  reclamation  data,  fhe  computation  details 
are  Included  to  Indicate  as  clearly  as  possible  the  difficulties  involved 
and  the  effort  required  in  planning,  executing,  and  interpreting  decon¬ 
tamination  experiments  carried  out  at  field  tests.  Such  information  io 
often  helpful  in  the  design  of  future  experiments  of  tha  san»  kind. 
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1.3  BASIC  CONCEPTS  OF  DECOITCAMmTIOtT  OF  FALLOUT 
FROM  NUCLEAR  ’STOSATIONS  OS  UST, 


1.3.1  Fallout-surface  Relationship 

Any  concept  of  the  Interactions  between  rollout  and  material  surfaces 
met  include  a  precise  definition  of  what  fallo'- t  is  r.o  that  the  basic 
concepts  of  decontamination  can  be  established  an?,  the  appropriate  inter¬ 
actions  considered.  Surface  reactions,  in  general,  are  extremely  sensi¬ 
tive  to  the  cc«s>oflition  of  the  surface  and  to  the  nature  of  th».  interact¬ 
ing  substance.  The  type  and  degree  ol  surface  reactions  of  ions,  col¬ 
loids,  and  larger  particles  can  be  entirely  different;  in  fs»;  t,  eurfnc? 
reactions  of  ions  of  the  sente  charge  but  of  different  size  are  different. 

In  the  area  of  local  fallout  from  land  surface  detonations ,  the  p«r- 
tides  carrying  the  radioactive  elements  are  mainly  in  the  form  of  melted 
silica  spheres.  These  particles  are  insoluble  ir  water  and  most  acidic 
■solutions  and.  the  radioactivity  in  them  is  net  released  in  such  media. 
SawsTtr,  mealier  particle*  deposited  farther  downwind  can  have  ooass  of  the 
■ore  volatile  ru'f  oact ire  alenerrt*  condensed  on  their  surface;  the  latter 
are  reler^ed  into  water  and  acidic  solutions.  -range  fallout  and 
t*  particles  formal  free  a  veter-solybls  aetrlz  *srt s  entirely  differ¬ 
ent  substances.  Adueous  sells  will  leach  or  4;  fission  products 

frv*  the  vate r- a olubl «  particles  and.  particles  vnare  the  activity  in  only 
adsorbed  on  the  surface. 

The  interactions  of  interest  for  fallout  from  a  land  detonation  ere 
those  that  take  piaeo  between  silica  particles  and  surfaces,  and,  for 
regions  of  significant  lev sis  of  local  fallout,  the  particle  sizes  of 
interest  art  75  p  and  larger  since  these  carry  vith  them  the  Major 
fraction  of  the  radioactivity.  A  decontamination  process  that  reaoves 
these  particles  from  a  surface  also  removes  the  radionuclideb  fused  in¬ 
side  tho  particles. 


1.3.2  fleaauroaent  of  Decontamlnatloa  Effectiveness 

In  e  practical  sense,  s  precis#,-  description  of  the  nature  and  srfcrength 
of  the  forces  holding  particles  to  surfaces  are  not  re^ultvd  to  describe, 
in  a  general  way,  an  observed  decent *«i nation  result.  For  this  purpose 
approximate  relationships  between  the  mss  of  fallout  deposited  per  unit 
area  of  surface  and  the  aacmxrt  roaalning  after  application  of  ft  deccataa- 
ination  method  such  as  flrehoslng  have  been  dsve loped.2  of  tho  cau¬ 

se  flu  decoatasd  rat  ion  methods  tend  to  reduce  tho  initial  deposit  to  a  «lv©n 
fittoust  prowl ^’jg  the  initial  deposit  is  heavy  enough  to  give  at  leftot  a 
unit  luyer  of  particles  on  the  surface;  thus,  if  the  a®r>unt  remaining  is 
v  constant ,  a*»  fer  a  given  surface-decoirtSKicAtlon  method  cdmblnation. 
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Best  Available  Cop' 


the  fraction  rer'i'in-ina-  t».  inyercely  proportion®.!  to  the  initial  amount, 
or 


(1) 


ir  vhich  F  is  the  fraction  remaining  end  y  in  the  amount  deposited  in  mss 
per  unit  area.  Besides  the  method  and  surface,  the  value  of  presumably 
depends  on  the  particle  size  distribution  of  the  mss  deposited;  but  where 
the  general  size  distributions  are  roughly  the  6®me  this  effect  wold  bo 
**allc  For  deposits  of  less  than  a  unit  layer  of  particles,  %  is  multi¬ 
plied  by  the  fraction  cf  the  unit  area  cohered  with  particles;  when  this 
is  done,2  Xq.  1  becomes 


in  vhich  e”^F  is  the  probability  of  a  falling  particle  landing  on  the  sur¬ 
face  rather  than  on  previously  deposited  particles  at  the  deposit  level, 
y,  and  k  is  a  constant  that  depends  on  the  roughness  of  the  surface  and  on 
the  size  distribution  of  the  particles.  The  limiting  value  of  F  at  lew 
values  of  y  la 

For  decontamirwtioh  data  obtained  from  radiation  intensity  data  rather 
than  mass  data,  evaluati'.l  of  Eq.  2  requires  a  relationship  bet-wren  mans 
of  fallout  tad  the  radiation  intensity  -  i.  e.,  the  average  specific  activ¬ 
ity  and  the  ionization  from  the  emitted  photon®  that  apply  to  the  geometry 
cf  tho  measurement  •  One  general  relationship-^  is 

(3) 


in  which 

lt£(t)  is  the  rase  a  contour  ratiG  given  as  tbe  ratio  of  mass  per  unit 
area  to  r/hr, 

V  is  the  total  yield,  . 

(A^/Ay)  is  the  correction  factor  from  the  scaled  depthJfN  «* 
to  a  surface  detonation, 
q  is  the  terrain  factor, 
b  le  tho  ratio  of  fission  to  total  yield, 

Ifp(t)  is  the  theoretical  air  ionization  for  a  given  number  of  fission 
products  per  unit  area, 

Ii(t)  is  the  theoretical  air  ionization  from  the  corresponding  relative 
number  of  induced  activities  per  unit  area,  arid 
K  io  a  constant  which  relates  yield  to  number  of  fission®,  fissions 
to  number  of  fission  products  and,  via  their  photon  emission,  to 
dr  ionization  intensity,  and  lastly,  yic3d  to  the  moss  of  soil 
that  becomes  associated  with  the  radioactive  products  formed  in 
the  detonation. 


(Ao/A*)q  b  [l-p(t)  +  lift) 
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For  An  initial  intensity  or  ionization  rate,  l(t),  at  time  t  after  detona¬ 
tion,  Eq.  2  iB  then 


Ifr  [l  .  a-**r(*)l(t)] 
My(t)  I(t) 


w 


Equations  3  and  4  suggest  several  things  in  islitlcn  tc  tfcs  n^erisan- 
tal  data  described  in  this  report.  Firstly,  the  amount  of  information 
required  to  interpret  the  data  rale  tire !  to  data  obtained  from  previous 
experiments  is  extensive  (yield,  height  of  burst,  radioactive  composition; 
terrain  factors,  etc.).  Most  important,  of  course,  is  the  variation  of  F 
with  initial  intensity,  l(t) .  aquation  4  predicts  that  r  increases  os  I 
decreases  co  that  an  apparent  iov  effectiveness  in  decontaai nati on  at  low 
'.fl t»»  of  T(i)  ror  a  oriwwn  wethC-’;  *«>■»"  «i  erroneously  if  tiii 

effect  of  level  is  not  accounted  for.  Secondly,  sa  error  in  the  det-cr-^r.r;- 
tion  of  the  aquation  constant*  from  empirical  data  at  lov  level s  would  be 
lucre  serious  than  thoa*  det*  mined  freso  data  obtained  nc  high  levels; 
obviously  it  would  be  better  to  use  Eq.  4  to  extrapolate  data  from  high 
level*  to  law  ones  rather  then  the  reverse.  If  Eq.  4  were  exact  and  tho 
data  also  accurate,  the  selection  of  the  initial  level  would  be  immaterial 
to  the  use  of  the  data  in  determining  the  equation  constant®. 
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Best  Available  Copy 


SBCIKSSf  2 

PBOCEOTIS  FOR  Al»  «ASDBBCEBfTS 
FROM  COTI/Bfi  v?  KEF£5tr<SST? 


2.1  E3wCDfisiiraL  HbuCSDURS 

Two  building*  were  used  in  the  experiment ,  two  and  buildings  In  a 
group  of  three.  Their  location  with  reaped  to  the  Coulomb  C  fallout  area 
la  shown  in  Fig.  1  by  points  A  and  5.  Bui  MV-Cg  A  had  a  concrete  slab 
roof,  and.  B  a  ccsqpos  it  ion-shingle  gabled  roof.  Their  respective  Hevadu 
Ted  Site  (UTS)  station  numbers  were  31.112  aid  31.UC2. 

The  federation  experiment  wet  carried  out  in  the  following  steps: 

1.  An  area  wma  staked  oat  around  each  building  and  monitoring 
stations  selected  on  the  roof  of  each  building  and  inside  Build¬ 
ing  A. 

2.  The  area*  sen.  uullulu^  «;fs  scnltor-crl. 

3.  The  ore*  shed  Building  A  was  decontaminated  by  scraping. 

k.  The  roof  of  Building  B  was  decontasdnat<*d  by  firehosing. 

5«  The  area  about  Building  A  and  Building  B  were  monitored. 

6.  The  roof  of  Building  A  was  decontaminated  by  fire  hosing. 

7*  She  roof  of  Building  X  was  son! cored. 

8.  Th*  area  about  Building  B  was  decontaminated  by  scraping. 

9*  xhe  roof  of  Building  A  was  further  decontaminated  by  scrubbing 
with  detergent  and  then  vita  water. 

10*  The  roof  of  Building  A,  and  the  roof  of  and  area  around  Build¬ 
ing  B  wear  monitored. 

Th*  monitoring  station  locations  about  the  two  buildings  cue;  shovn  in 
Fig.  2.  Although  a  more  detailed  monitoring  array  might  be  desired  in 
some  technical  experiments  of  this  kind,  the  extra  thus  Involved  tc  make 
th*  survey  must  be  taken  into  account  in  the  plan,  a  single  -nrl  of  meseur- 
asmtf  in  each  of  four  directions  fro*  a  structure  generally  will  giro  a 
rasacqaably  accurate  picture  of  the  magnitude  sad  gradient  of  the  rndli- 
ticn  field. 

The  station  locations  and  numbers  for  the  building  roofs  are  given  in 
Fig.  3*  The  station  locations  inside  Building  A  ana  shown  in  Fig.  k.  In 
each  of  the  figures  the  direction  of  north  is  given  for  orientation. 
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Mg.  2  Monitoring  Btntioe  LocntlcsM  Around  Buildings  A  *a\  E.  St* 
tlosMi  nm  coded  <Scwn  nlybnKrtionULy  and  left  to  right  rnsnsrically. 
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Two  reading*  ver*  taken  at  each  station;  one  at  Burfnce  level  and  one 
at  3  ^  (waist  lerel)  above  the  surface.  All  measurement:!  war*  aade  with 
Al/PER-39(3!1B)  radlac  instruments .  The  radiac  were  calibrated  at  the  !JTS 
Rad  Safe  building. 


2.2  RTCUKATIOH  PWXnflJORES 


2.2.1  Ground  ’craping 

Thu  scraping  procedure  erne  carried  out  with  r.  single  motor grader. 

The  surface  of  the  soil  around  Building  A  was  fairly  smooth  and  contained 
few,  if  any*  large  rocks*  Since  only  a  single  ayivitinuor  «a*  to  be  used* 
the  depth  of  cut  was  set  to  about  1-1/2  In*  This  permitted  the  motor- 
grader  to  push  the  windrows  out  to  about  150  ft  on  each  side  (170  ft  free 
center  of  the  building).  This  was  done  by  dividing  the  area  into  six 
sections.  In  each  section  the  first  ewt  was  made  os  a  line  passing  one 
side  of  the  building  with  the  topsoil  being  pushed  outward*.  The  motor- 
grader  becked  acToes  the  cleared  area  between  each  cut.  After  several 
passes*  when  the  windrow  became  large*  the  resslndr*  of  tbs  section  ms 
halved  at  right  angles  sad  the  soil  again  pushed  to  either  side  of  the 
center  cut.  Only  a  email  section  remained  when  these  vindrews  became 
large.  The  short  windrows  were  pushed  out  by  the  motor-grader  acting  a*  a 
bulldoser  or  by  taking  a  diagonal  cut  starting  at  tb®  out»r  «*» 

windrow.  A  few  hot  spots  remained  where  the  blade  "missed "  due  to  depres¬ 
sion*  in  the  soil  surface;  time  did  not  permit  waking  a  second  pass  over 
the  area.  The  final  area  cleeued  around  Building  A  was  about  3kO  z  3I0  ft 
The  clearing  began  the  afternoon  of  Dfl  and  ended  the  morning  of  b^-2. 

Around  Building  2*  where  the  surface  cf  the  soil  was  rougher  than 
around  Building  A*  the  motorgrafier  circled  Ybe  building  and  pushed  the 
soil  outward.  At  the  end  of  D+2  operations,  a  swath  60  ft  wide  (75  ft 
from  building  center)  had  been  tcisped;  this  was  about  a a  far  ns  the  actor 
grader  could  be  used  even  with  tb»  shallow  cut  without  haring  to  resort 
to  removing  the  windrow*  with  r.w?  of  (sotorised  sere 


2.2.2  Roof  Washing 

The  roof  of  Building  B  was  washed  dcr a  using  a  water  tank  truck* 
rusp*  sod  a  firehose,  ft*  press’iro  **•  v*  vBryisg  ths  speed  cf 

the  poqp  to  produce  approximately  a  50-pal  no  11  la  pressure.  At  the  IwvoIr 
of  radiation  encountered  (20  to  30  mr/hr  ax  D*l)  thare  were  no  fallout 
particles  visible.  This  weds  It  aowwrwbet  difficult  to  assure  »,  good  cov¬ 
erage  with  the  firehose.  The  washing  wae  accomplished  by  passing  horizon¬ 
tally  along  the  xoof,  starting  at  the  peak*  and  trying  to  put  the  full 
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Tig.  3  Monitor lag  Station  Locations  on  Roofs  of 
Buildings  A  and.  B 


force  of  the  spray  on  a  swath  2  or  3  shingles  wi«lo. 

On  the  concrete  slab  roof  (Building  A)  some  clean  earth  from  thr 
cleared  area  was  sprinkled  on  the  roof  aa  a  visual  aid  for  the  operator. 
In  the  latter  case,  the  width  of  the  roof  was  divided  into  strips  about 
5  or  6  ft  vide*  and  each  atrip  was  claimed  by  the  operators  swinging  the 
hose  frees  one  edge  of  the  atrip  to  the  other  aa  they  raored  slowly  along 
the  atrip.  After  each  atrip  waa  cleaned,  the  noztle  operator  took  Gta- 
tlon  on  lta  edge  eo  that,  in  swinging  the  nos tie,  the  spray  would  not 
scatter  fallout  particles  hack  onto  the  cleaned  areas. 

The  concrete  slab  roof  waa  scrubbed  with  detergent  after  a  single 
pass  with  the  firehose  (allowing  time  in  between  for  monitoring) .  The 
detergent  was  mixed  with  rrater  before  application;  the  solution  was 
poured  orer  sections  of  the  roof  and,  in  the  process  of  scrubbing,  van 
spread  about  further.  After  one  section  was  scrubbed,  solution  was 
poured  in  on  an  adjacent  section  until  the  whole  roof  had'  been  treated. 
The  roof  was  then  flushed  off  with  the  firehose;  the  surface  did  nod  dry 
before  it  waa  flushed. 


2.3  MgABURBOOTTB 


The  measurements  obtained  on  the  AH/FDR-39(TUB)  radlacs  are  given 
in  tabulae  for5  in  Append ic:  A. 
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SECTION  3 

METHOD  OP  AHALXSIS  AHD  TEEAWEHT  OP  THE  DATA 


3.1  GKHKKAL 


Data  such  ax  that  taken  in  the  described  eisperiment  require  only  a 
correction  to  a  conmwn  time  due  to  radioactive  decay  for  presentation  in 
terns  of  a  residual  nurbsr  (ratio  Gi*  radiation  intensity  after  decontam¬ 
ination  to  that  prior  to  decontamination)  for  the  *peclfi«d  reclemetior 
operation.  Since  the  residual  number  is  defined  as  the  decimal  fraction 
of  the  potential  dose  that  would  be  received  after  application  of  a  coun¬ 
ts  measure,  its  approximation  by  ratio  of  decay-corrected  radiation  inten¬ 
sities  is  valid  only  for  the  fallout  from  land  detonations  where  the 
radioactive  composition  is  not  altered  during  reclamation  or  where  the 
decay  of  the  radioactive  substances  remaining  on  the  surface  after  recla¬ 
mation  is  the  same  as  that  of  the  original  fallout . 

If  no  errors  exist  the  original  intensity  'jaaasureaents,  the  exper¬ 
imental  residual  numbers  from  them  should  vary  from  0  to  1  depending  on 
the  location  of  the  measurements.  These  residual  numbers  will  apply  only 
to  the  specified  experiment  and  cannot  be  extrapolated  to  other  levels  of 
fallout,  to  other  geometrical  arrangements  of  the  radioactive  source,  or 
to  other-slsod  houses  of  the  same  construction .  Further,  these  residual 
numbers  are  not  a  measure  of  the  amount  of  fallout  removed  from  the  areas 
and  surfaces  by  the  decontamination  procedures.  The  reason  for  these 
restrictions  on  the  utility  of  the  residual  numbers  is  that  each  observed 
reading  Isa  measure  of  the  radiations  originating  from  a  large  number  of 
radiation  sources  and  that  the  majority  of  the  sources  may  be  located 
beyond  the  areas  and  surface*  that  were  d*coHi£2irs.t<ou. 

In  order  to  determine  tha  true  effectiveness  of  the  reclamation  pro¬ 
cedures,  the  total  radiation  at  all  locations  must  be  divided  into  two 
parts:  (l)  the  contribution  from  the  radioactive  sources  in  the  areas  and 
surfaces  treated  and  (2)  that  contributed  from  radioactive  sources  out¬ 
side  these  arses  and  surfaces.  Tha  mathematical  notation  Is  then 

l(o)  *  IK  +  I  (5) 
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in  which  l(o)  is  the  observed  intensity  (corrected  to  a  given  time  after 
detonation),  I A  la  the  intensity  frao  the  areas  and  surfaces  of  interest, 
and  I  is  that  contributed  from  other  sources.  In  morst  cases  it  is  ccn- 
▼eniont  to  convert  the  iitrv  to  oithar  a  measure  of  the  source  intensity 
per  unit  area,  I0,  or  to  that  for  an  equivalent  infinite  plane  source, 

1 00 .  The  ratio  of  the  latter  two  quantities  is  designated  as 

-  Wl0  (6) 

further  relations  between  the  above  quantities  are  defined  as  follows: 


P  -  I/I  * 

(T) 

and 

q  -  1  _  p 

(8) 

and,  in  general. 

•»  -  IA  +  i 

tt.  \ 

/ 

m  that  l(o)  is  alwayo 

as  so  itoA  with  I<k,;  hence 

*  -  W i*> 

(IX)) 

and 

XA  lo 

(11) 

By  definition,  the  decontamination  ratio  is 

7  •  7.'  /I 

n  9  O 

(12) 

in  which  I.  iv  the  source  intensity  per  unit  area  after  decontwnination 
end  Iq  Is  that  prior  to  dseamtaaination,  At  a  given  location  within  or 
near  the  treated  area,  q  i«i  tbe  atm  before  and  after  decontamination  if 
the  area  is  uniformly  decontaminated  so  that 


y 


,  r  1 

l(o)  - 


(-:<) 


It  can  be  even  from  Iqs.  5  and  13  that  if  I  is  small  coaspored  with  IA, 
then  7  is  slsqply  I*(o)/l(o)j  this  value  will  bs  obtained  if  the  reclaimed 
areas  are  sufficiently  large  or  if  sufficient  shielding  exists  between  the 
detector  and  the  sources  that  contribute  to  I.  Tor  tha  large  areas,  the 
value  of  T  is  equal  to  the  residual  maker. 

The  values  of  I  for  the  experimental  geometries  aim  estimated  in  the 
remainder  of  the  section  from  the  computations  of  C.  F.  Ksonda,  et  al.4 
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The  computations  ere  intended  to  'bias  the  observed  reading#  in  the  proper 
direction  to  give  acre  real.1  ateic  value#  of  F  than  could  otherwise.  he 
obtained  fro*  the  observed  data  alee*. 

The  analysis  of  the  data  from  the  described  experiment  is  given  as 
follow#  in  the  order  required  to  reduce  the  data  to  ?  values.  The  main 
step#  tore: 

1.  Determination  of  the  Decay  Curve  and  Computation  of  Intensities 
at  D+l. 

'  2.  Determination  of  the  "Terrain  Firctor"  Froc  the  Data  for  Use  in 
Computation  of  p,  q,  and  I. 

3.  Determination  of  Variation  of  It;,  ar.sitias  Kith  Altitude. 

4,  Determination  of  Scattered  Coapc  sente  p  and  q,  for  the  Various 
JJcnitorias  Stations  Used  in  the  Experiment. 

5*  Estimation  of  Decontamination  Ratios  for  tha  Motor grading  of  the 

Two  Areas. 

,  6.  Estimation  of  Decontamination  P  ttios  for  the  Decontamination  of 

the  Concrete  Roof  of  Building  A. 

7.  Estimation  of  Decontamination  Ratios  for  the  Decontamination  of  the 
Ccmtooition  Roof  of  Building  B. 

8.  Estimation  of  Shielding  Factors  for  Building  A. 


3.2  DETERKIHAT10H  OF  THE  DECAY  CURVE 


The  measurements  given  in  Table  A.  10  of  Appendix  A  should  hare  pro¬ 
vided  the  r.ecessary  information  for  asking  the  decay  corrections.  Eowever, 
with  the  data  plotted,  the  slope  of  the  1c- yaritbaic  curve  appeared  to  be 
too  steep  it  comparison  with  previous  data  farms*  land  surface  detonations? 
for  use.  A  lumber  of  repetitive  measurements  on  ted  around  Building  B 
were  available  and  these  were  uaud  to  determine  an  acceptable  decay  curve. 
The  decay  fra#  26  to  46.2  hr  ie  computed  in  Table  1  snd  from  26  to  49.2  hr 
in  Table  2.  because  of  on  apparent  gradient  in  the  radiation  field  about 
Building  B,  tha  reading*  were  averaged  by  groups  as  indicated  by  the  sta¬ 
tion  designation*.  In  Table  3,  for  27.2  to  46.2  hr,  tha  roof  readings 
on  Building  B  are  used ;  the  two  sets  of  readings  were  taken  after  firehoe- 
ing  and  before  nc raping  the  area.  If  the  value  0.542  is  divided  into 
0.483,  the  value  O.89I  is  obtained  for  the  decay  fro®  26.0  to  27.2  hr. 

(a  15  min.  error  In  measurement ■ time  would  result  in  a  significant  orrnr 
in  the  ratio  at  this  time  after  burst).  This  manner  of  computing  the 
decay  includes  any  drift  or  change  in  calibration  of  the  instrument a  when 
they  are  not  used  to  measure  th*  decay  of  the  field  Independently,  The 
intensity  at  26  hr  was  arbitrarily  adjusted  to  30  mr/hr  in  plotting  the 
curve  in  Fig.  5;  the  readings  at  the  Field  Decay  Station  and  a  -1.2  log- 
slope  lias  are  given  for  comparison.  The  readings  at  the  Field  Decay 
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TABLE  1 


Computation  of  'Oecay  Around  Building  B, 
Prom  26  to  46.2  Hr 


Station 

Surface  Beading*  (mr/hr) 

3-ft  Height  (rur/hr) 

H 

(W-26) 

12 

(»46. 2) 

12/11 

II 

(H+26) 

l2 

(3+i>6< 

I2A1 

,2) 

A,B4 

25*5 

12.0 

0.470 

xO  .5 

0.457 

01/2 

30*5 

14.5 

0.475 

27.0 

3J..5 

0.426 

06,7 

35*0 

18.5 

0.528 

32-0 

I6.5 

0.516 

y.ni 

l«/\  «- 

TV  «  J 

A  ■« 

cu,*u 

0 . 5.S.6 

35*0 

15.5 

0.471 

A  r. 

32.9 

16.5 

0.498 

29.2 

13.8 

0.468 

(0.498 

+  o.468)/2  -  0.483 

TABLE  2 

Ccs^utatiou  of  Be  cay  Around  Building  B; 

From  26  to  4c, 2  Hr 

Station 

8urface  Beading*  (nr /hr) 

3-ft  Height  (ar/hr) 

il 

(W-26) 

12 

(Ht49.2) 

I2/I1 

*1 

(Bf26) 

12 

(Hf49.2) 

i2/il 

A3, 4,5 

26.7 

12.1 ' 

0.449 

24.3 

10.3 

0.424 

C/D/El 

28.7 

13*3 

0.463 

25.7 

11.0 

0.428 

03,4,5 

42.7 

19*'. 

0.452 

37.3 

17.3 

0.464 

C,D,I  7 

39*7 

17.7 

0.440 

36,0 

16.3 

0.453 

At. 

34.4 

15.6 

0.452 

30.8 

13*7 

0.442 

(0.452  +  0.442)/2  -  0.447 
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TABUS  3 


Confutation  of  Decay  on  Roof  of  Building  Tlt 
frcr.  27.2  to  46. 2  hr 


Station 

Surface  Readings  (1 

«r/hr) 

3-ft  Height  (mr 

/hr) 

II  12 

(Sf27.2)  (SK46.2) 

fefe 

*1 

(Ht27.2) 

12 

(B+46.2) 

fefe 

.  1 

13 

9 

O.69 

15 

9 

0.60 

2 

17 

8 

0.47 

17 

8 

0.47 

3 

15 

9 

0.60 

io 

9 

0.^0 

4 

14 

9 

*j.f> 4 

20 

10 

0.50 

5 

20 

9 

0.45 

17 

10 

0.59 

6 

20 

10 

O.50 

20 

10 

0.50 

7 

20 

11 

0.55 

19 

11 

0.53 

8 

18 

9 

0.50 

15 

10 

0.67 

9 

14 

8 

0.57 

16 

7 

0.44 

Av. 

16.8 

9-1 

0.552 

17.4 

9-3 

0-533 

(0.552  «■ 

0.533)/2 

-  0.542 

Station  at  the  later  tiacs  a ay  bare  been  influenced  by  the  * crap-id  area 
at  ltalldlng  A  -  i.  «.,  it  my  act  bare  been  far  enough  away  -  or  the  field 
•boot  it  my  bars  beau  disturbed  by  the  passage  of  Tchiclee  between  the 
tvo  buildings. 

The  smoothed  values  of  the  decay  correction  factors  are  avnmarited 
in  Table  4;  tbs  girsn  value  o  were  used  to  oorrent  all  the  reading  listed 
in  Appendix  A  (except  Table  A.l  and  A. 5)  to  Del,  The  reunite  are  tabu¬ 
lated  in  Appendix  A. 
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latMR/HR) 


TIME  AFTER  OETONATION  (HR) 


5  Variation  of  Radiation  Intensity  with 
'■Mae  After  Detonation 


18 


TABU!  4 


Smoothed  Values  of  Decay 
Correction  '/actors 


t 

(E+hr) 

I(arb) 

(mr/hr) 

Correction  Factor 
to  2+24 

24 

33.9 

1.000 

25 

31.8 

1.06 

26 

30.0 

1.13 

27.2 

28.2 

1.20 

46.25 

14.5 

2.34 

47.0 

14.2 

2.39 

47.5 

14.1 

2.4l 

49.0 

13.52 

2.51 

49-2 

13.47 

2.52 

49.58 

13.32 

2.54 

49.67 

13.27 

2.55 

3.3  ntBPMnuioy  or  thi  *rsRHAiw  factcb*  from  the  data 


The  methods  of  accounting  for  the  effect  of  terrain  on  the  radiation 
intensity  presented  in  Ref.  4  are:  (l)  mixing  the  ?cnrc3s  with  eoil  to 
a  depth/  Z;  and  (2)  burial  of  the  sourcon  to  a  depth,  Z.  In  the  computa¬ 
tion*  to  follow,  the  function*  given  for  uniform  mixing  will  be  need. 

The  depth  of  the  mixture/  2,  oan  be  determined  frua  radiation  measure¬ 
ments  taken  at  several  heights  above  an  extended  source.  The  computations 
in  Ref.  4  are  for  a  photon  energy  of  1.25  **erj  this  energy  is  higher  than 
the  mean  photon  energy  of  fission  product  photons  which  is  between  0.5 
and  0.6  Her  at  the  times  of  Interest.*  If  all  the  real  linear  dimensions 
are  multiplied  by  1.5/  the  'affect  on  the  computations  is  to  increase  the 
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source  energy  froo  about  0.5  to  1.25;  conversely,  if  the  linear  disen- 
■ions  associated  vith  a  given  parameter  in  Bef .  4  are  reduced  by  2/3,  the 
effect  on  the  computation  Is  to  decrease  the  photon  energy  for  the  desired 
effect  fro*  1.25  Msw  to  about  0.5  Merv.  Although  this  type  of  seeling  is 
not  exact,  it  vill  not  be  in  lrrge  error,  especially  for  photon  energies 
where  the  attenuation  by  air  and  sand  is  due  vainly  to  Coaqpton  scattering 
and  where  the  scattering  build-up  factor  does  not  vary-  ai^iifieantly  vith 
photon  energy.  In  such  a  case,  the  difference  in  the  linear  absorption 
coefficients  vary  almost  linearly  with  differences  in  the  photon  energy 
so  that  the  ratio,  of  the  absorption  coefficients  at  the  two  energies  can 
be  used  as  a  linear  scale  factor  on  the  depth  of  mixing,  Z,  the  height  oi 
the  Maeuresent,  h,  and  the  diasBSicas  of  a  «jn±JwAnate&  slab  (redine. 

Bo*  or  aides  of  a  rectangle,  2a  x  2b).  The  val  ues  cf  x,  T/>  and  <1  for 
this  chaags  in  linear  dissnsiou*  vita  photon  energy  vill  then  remain  con¬ 
stant*  Thaw,  for  ths  3- ft  readings,  the  height  to  enter  in  the  tables 
in  Bef.  4  la  4.5  ft  or  1*37  waters. 

is  a  first  step  In  determining  Z  for  the  measurements,  <x(h')^(o) 
v  j  cosgKtted  fro*  the  ^  values  givsn  in  Bef.  4  at  Z1  valuta  oi’  0.5,  1*0, 
and  3*0  in.  (using  nrimad  notation  for  tabular  dimension*  and  unpriieod 
fur  real  dimensions).  The  values  are  plotted  as  a  function  of  height  in 
fig.  6  and  are  tabulated  In  Table  5*  She  values  at  1.37  a  were  read  frees 
the  curves. 


At  h*  of  1.37,  the  three  values  of  log  ©.(h'J/o^o)  vary  exactly  vith 
l/Z1;  the  relationship  is  given  by 

log  o*(i*37,)/*(o)  -  -0.01068  -  0.0135 Vs'  •  (14) 

Hence  by  determining  o^h'j/o^o)  frexn  the  ratio  of  the  3- ft 


TABUS  5 


o*(h')/U(o)  at  Several  Values  of  Z1  and  h' 


h’(«) 

z’ 

0.5  in. 

1.0  In. 

3*0  in. 

0 

1..0Q 

1.00 

1.00 

0*5 

0*950 

0.968 

0.979 

1.0 

0*919 

0.944 

0.961 

1*37 

0*900 

0.928 

0.946 

5*0 

0.769 

0.317 

O.867 

10.0 

O.656 

0.716 

0.784 
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readings  to  fbe  surface  readings,  the  appropriate  value  of  Z  can  be  deter¬ 
mined  free  Eq.  Ik.  Tbe  computations  are  tuasBarized  in  Table  6;  the  read¬ 
ings  vhich  vere  taken  near  tho  buildings  vere  not  used.  When -the 
average  value,  0.882,  of  oc  (1.37' )/x(oj  is  substituted  into  Eq.  14,  the 
computed  value  of  Z1  is  O.38  in.;  the  real  value  of  Z  is  therefor©  0.2?  in. 
These  values  of  Z  and  Z 1  will  be  used  in  all  the  computations-  For  con¬ 
crete  or  other  smooth  surfaces,  tbe  value  of  Z  should  be  less  than  for  a 
land  surface;  unfortunately,  it  is  impossible  to  determine  the  value  of 
Z  far  the  concrete  slab  roof  from  the  data  (as  vill  be  seen  later);  so, 
the  above  value  vas  used. 


TABLE  6 

Computation  of  <x(1.37')y(*(o)  From  Data  in  Appendix  A 


Station 

1 

2 

3 

k 

5 

6 

7 

From  Table  A  V 

A 

o.as7 

0.882 

0.857 

0.075 

O.871 

O.923 

0.781 

B 

0.853 

0.82k 

0.867 

- 

0.828 

0.621 

0.926 

C 

0.833 

0.917 

- 

- 

- 

0-828 

0,893 

D 

X 

E 

0.882 

0.818 

- 

- 

0.362 

0.897 

F 

0.882 

0.8kk 

0*900 

0.867 

0.896 

0.393 

0.853 

G 

O.709 

0.853 

0.771 

0.967 

0.931 

0.967 

0.006 

For 

35  pairs : 

Total; 

70.32k; 

Average, 

0.866 

Fran,  Table  A. 2 

A 

0.933 

C-.931 

0.931 

B 

0.879 

0.8kk 

0.371 

C 

0.71k 

- 

- 

- 

- 

0.960 

- 

D 

. 

0.788 

- 

X 

- 

0.960 

1.000 

E 

0.800 

0.857 

- 

- 

- 

- 

0.889 

F 

J.852 

0.963 

0.928 

0 

0.926 

0.962 

0.893 

For 

<?v.  nairs 

Total, 

17.881; 

Average, 

0.89k 

Fr on  Table  A.k 

A 

0.893 

O.920 

0.926 

B 

0.9«2 

O.885 

0.857 

C 

0.862 

0.96k 

- 

- 

- 

0.967 

0.857 

D 

0.097 

0.875 

- 

X 

- 

0.909 

0.918 

r. 

0.928 

0.935 

- 

- 

•» 

0.865 

0.950 

7 

0.917 

0.046 

0.772 

0 

0.886 

0.738 

0.857 

¥07:  2k  pairs:  Total,  21.386;  Average,  0.8pl 
_ Grand  Average:  O.B82  ^ 
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3«*  TARIATIO*  OF  KADIATIOB  IBTEEITT  WITH  ALTTTOD2 


Using  the  value  of  Z  determined  in  the  previous  pen  agmpii  and  the 
values  of  <x  et  other  values  of  Z'  end  h'  in  Ref.  the  values  of  <v  nt  Z1 
equal  to  0.3d  were  determined  at  several  voices  of  h'.  These  are  plotted 
in  Fig.  7  using  thm  real  dimensions  of  h  and  Z.  The  value  at  h  equal  to 
sero  ana  determined  by  dividing  the  value  of  cx  et  3  ft  "by  0.3%  and  th»nv 
fore  corresponds  to  the  observed  surfaco  reading*  .  The  values  of  ex  for 
sow  of  the  monitor  stations  are  given  in  Table  7;  these  are  used  in  later 
coafrataticns. 


TABIC  7 

▼aloes  of « For  Monitor  Stations  at  Several  Values  of  h 


h  (ft)  <x  Station 


0 

1.73 

3 

1.53 

9 

1.3* 

11.3 

1.28 

12 

1.27 

It.  3 

1.22 

16.5 

1.18 

19.5 

1.13 

8urface  readings ,  ground  snd  concrete  slab 
3 -ft  readings,  ground  and  concrete  slab 
Surface  readings  on  concrete  slab 
Surface  readings  at  edge  of  roof  of  Building  B 
3-ft  readings  above  concrete  slab 
3-rt  readings  at  edge  of  roof  of  Building  B 
Surface  readings  on  peak  of  roof  of  Building  B 
3-ft  readings  on  peak  of  roof  of  Building  B 


It  may  be  noted  that  <*  (l^ip)  decreases  vith  altitude  so  that  ror  a  con¬ 
stant  value  c?  Iq  (source  intensity  per  unit  area),  I  decreases  vith 
height  above  the  surface. 


3.5  MTDSATIO*  CT  p  A®  q  TALUK  FOE  TARICA73  WOBITCSIIIW  STATIONS 


Am  first  major  alteration  of  the  radiation  field  in  the  wCarcise 
occurred  ahen  the  area  around  Building  A  ana  scraped  out  to  a  =qu*re  of 
dimensions  3*0  x  3*0  ft.  In  coasputiag  the  contributions  of  the  sources 
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out*..da  this  art*  (disregarding  the  shielded  eourc®  on  top  of  tbs  slab) 
to  the  ■onitor  stations,  thi  asthode  of  j*?*  »  4  twre  -omA  to  estimate  p 
and  q  at  station  Ah,  Oh,  SI,  and  B7  (all  tbs  a«ae  ralat|v>»  locnticns),  b4, 
TV,  DC,  aud  D6  (all  the  un  relative  Iccatlciva) ,  tbs  esnter  of  ths  build¬ 
ing  roof,  the  csriisrs  of  the  slab,  end  the  aid-points  of  each  side  of  the 
slab.  The  station  lay-oert  and  distances  for  the  arsa  ere  ahosn  in  Fig.  3. 
The  tiff* rant  stations  or  station  groups  are  auribared  froa  1  to  6. 


In  order  to  eetlnate  q  (or  p)  for  each  station  or  station  grerap,  the 
sand-eldth  of  a  rectangular  portion  of  the  olearod  ai'ca  Is  dtwsigaatetd  an 
b  and  its  senl-lfisgth  an  a,  and  the  value  of  tho  ratio  q  is  accordingly 
designated  ae  q(a‘,  h')  -  in  the  teholar  dis?5asicos .  Then,  by  anltlply- 
iog  all  the  real  d lams  ions  of  the  selected  rectangles  by  1.3  and  convert¬ 
ing  to  enters,  tho  values  of  q  for  each  point  can  to  dal**,sined  *m  a 
ftmqtjon  of  hsldht  by  one  of  the  fnspfcw  nod  table*  of  Ref*  h.  in  jk>i  «•• 
ticoal  fora,  q^  far  each  station  as  aetoralred  from  Tig.  8  is: 

qx  -  q(77.7  ,  77-7);  e/b  -  1.00  (15) 

qg  -  1/2 

«3  -  1/2 

q*-  1/2 

*5  -  l/h 


<*6-1/2 


jq(77.7. 

3h.3) 

♦  *(121, 

77.7)] 

[l(65.3. 

77.7) 

♦  *(77  «7 , 

7°-2)] 

fK«.7, 

77.7) 

♦  *(77.7, 

66.8)j 

^(70-2, 

66.8) 

♦  *(85.3, 

66.8) 

a/b  m  1 

•05,  1. 

.28,  l.Oh, 

1.26 

«(156,  77-7); 

a/b  »  2.00 

a/b  -  2.27,  1.56 

(16) 

a/b  «  1.10,  1.11 

(17) 

a/b  -  1.14,  1.16 

(18) 

*(88.7,  85.3)  +  *(88.7,  702 

(19) 

(20) 

TABLE  6 


3t— ary  of  Coaq»ztationa  for  Cootribation  to  Radiation  *t  Designated  Sta¬ 
tions  Trt»  Sources  Distributed  on  Tlane  Aron  Ostside  the  3h0  x  340- ft 

Sercped  Areal*/ 


h* 

. 

Traction  Ooorrxbatea 

Pi 

p« 

*3 

P6 

1  * 

e.tch 

O.OhO 

o.oeh 

0.025 

0.025 

0.508 

6  ft 

0.0h5 

0.075 

0.045 

0.046 

0.046 

0.513 

5  ■ 

0.119 

- 

0.120 

G.I20 

0.122 

• 

20  a 

0.104 

- 

0.198 

0.198 

0.201 

- 

a.  Pi  »  1 

*  *1»  z 

-  0.25,  * 

•  0.5  *rr 
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The  results  of  the  ccsfutation  tr«  presented  in  Ttble  8  ami  are  plotted  as 
a  function  of  l/h  la  Fig.  9*  It  nay  t*  noted  that,  as  h  Increases  (l/h 
dammt),  p  LuenuM  cad  approaches  the  ni.%  of  1.0.  For  e.  riroti 
source  strength  3L,  the  value  of  l(*  p  a  Iq)  aver  a  perfectly  ri;cls.l=cd 
area  (F-0)  first  Increases  with  height  and  after  a  certain  bright  begins  to 
decreaea  again;  this  fall  cur*  fro*  the  fact  that  a  decreases  with  height,  (gee  Fig.  7) 
and  p  Increases  *iti  height  \g>  to  a  value  of.  1.0.  The  v.iriaticn  of  9  frm  the 
-jjuier  o\‘  thu  cieoreu  ore*  -co  the  midpoint  of  the  side;-  ?.*  given  in  Tig.  10. 

The  variation  of  p  with  l/h  at  the  center  of  the  circular  scraped  area, 
with  a  radius  of  75  ft,  around  Building  B  is  giver,  in  Ft •-  1 1;  the  variation 
csf  p  at  3  ft  with  distance  fren  the  center  is  shewn  In  Fig.  li’. 

The  radioactive  sources  on  the  ground  contributing  to  the  ssa&&urestex.rs 
taken  on  top  of  the  concrete  slab  roof  of  Building  A  ora  shielded  due  to  & 
shadow  coat  >?  the  building  aad  roof;  this  shielding  shsdcw  has  the  effect 
of  a  "cleared  area  *  for  the  stations  on  the  roof.  Taking  the  surface  of 
the  roof  as  9  ft  above  surface,  and  arousing  sere  transmission  of  photons 
fro*  source*  within  the  shadow,  it  is  found  that  too  shieldix  x  chcl—  for 
the  3-ft  readings  at  all  locations  c.crvars  an  area  on  the  grou.  j  192  ft 
long  by  132  ft  Tils.  Ths  contributions  to  the  radiation  from  sources  out¬ 
side  the  "shadowed  area"  to  the  center  of  the  roof,  the  corners  of  the 
roof,  aad  th*  Midpoint  of  each  side  are  given  la  Fig.  13. 

The  shielding  shadows  for  the  roof  stations  on  Building  B  ore  shows 
in  Tigs.  Ik  and  15 *  These  shadows  indicate  that  certain  locations  an 
structures  are  lest  "exposed"  to  outside  radiations  fraa  distant  sources 
than  others.  The  surface  aenesrsssfata  along  the  roof  peek,  for  example, 
are  shielded  to  aa  Infinite  distance  la  the  horixosstal  plane  along  the 
direction  of  the  roof  peak.  The  contributions  fro*  sources  on  the  ground 
outside  the  shielding  shadow  of  Building  3  are  given  in  table  9  far  the 
■waiter  stations.  For  each  station,  the  contribution  to  the  surface  read¬ 
ing  is  ths  ansllnr  of  the  two. 

The  contribution  of  the  sources  on  the  concrete  slab  itself  to  the 
readings  at  the  center  of  the  slab,  at  each  corner,  and  at  the  centers  of 
each  aide  are  given  according  to  station  nusWr  in  x*bi«  10.  The  conputa- 
tlons  for  the  surface  readings  were  nods  for  a  height  of  2  in.  It  was 
uuneoeeeary  to  nates  similar  confutations  for  the  roof  of  Building  B. 

The  valuta  of  q  for  the  surface  readings  In  Table  10  for  the  coz-creto 
roof  were  used,  along  with  the  data  in  Table  B-5  (Appendix  B),  to  estimate 
values  of  p  for  the  roof  shielding  shadow.  Since  the  data  In  tbs  first 
colons  of  table  B.J  were  not  all  taken  at  the  sane  stations  as  the  rcssain- 
der  of  the  data,  the  q  values  of  Table  10  were  linearly  interpolated  to 
the  locations  of  the  measured,  values.  Bse  contributions  fro*  sources  on 
the  ground  to  1  coat  lone  near  the  center  of  the  slab  were  taken  to  be  zero. 
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TABLE  9 


Valuer  of  i/l  qq  st  Monitor  Stations  on  Building  B  Roof 
Tram  Jcurces  on  0 round  Surface  Outaide  the  Shielding 
Shtdov  of  Building  B 


Station 

Location 

P  - 

Surface 

—foot 

1 

corner  of  roof 

0.75 

0.00 

2 

center*  roof  edge 

0.50 

0.60 

3 

corner  of  roof 

0.75 

0.00 

4 

end,  roof  peak 

0.70 

0.75 

5 

corner  of  roof 

0.75 

0.00 

6 

center*  roof  edge 

0.50 

0.60 

7 

corner  of  roof 

0.75 

0.00 

a 

end,  roof  peak 

0.70 

0.75 

9 

center,  roof  peak 

0.40 

0.55 

TABUS  10 


Contribution  of  Sources  Dcpoei-jed  on  Concrete  Slab  Roof 
to  Red  lotion  et  Monitor  B  tat  ions 


Station 

Location 

<1 

Surface' 

"  *dZ?,0Q _ _ 

C»)  3-foot 

1 

comet 

0.257 

0.192 

2 

center,  long  side 

0.547 

0.330 

3 

comer 

0,257 

0.192 

4 

oenter,  short  side 

n.«;kk 

0.307 

5 

comer 

0.257 

0.192 

sentsr,  Long  side 

O.547 

0.330 

7 

comer 

0.257 

0.192 

8 

center,  short  side 

0,544 

0.307 

9 

center  of  slab 

0.920 

0.600 

a.  Height  taken  as  2  in. 
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TABLE  11 


Estimation  of  Contribution  of  Source#  Outside  Shielding  Shadow 
to  Surface  Readings  on  Concrete  Slab  Roof  of  Building  A 


l(°) 

<1 

IKMBHtmM 

I'oo 

T. 

I  p 

Station 

1 

19.* 

0.257 

5.6 

13.8  0.58 

2 

13.6 

0.*02 

8.7 

*.9  0.21 

3 

15.5 

0.*02 

- 

8.7 

6.8  0.29 

* 

19-* 

0.257 

- 

5.6 

13.8  O.58 

T 

18.* 

0.*00 

- 

8.6 

0.8  0.*2 

6 

2*.2 

0.*00 

- 

8.6 

15.6  0.66 

7 

18.* 

0.257 

- 

5.6 

12.8  0.5* 

8 

19.* 

0.*02 

ee 

8.7 

10.7  0.*5 

9 

19.* 

0j*02 

- 

8.7 

10.7  0,*5 

10 

21.3 

6.257 

- 

5.6 

15.7  0.67 

11 

17.* 

0.*00 

«r 

8.6 

8.8  0.37 

12 

16.5 

o.*oo 

- 

8.6 

7.9  0.33 

13 

10.6 

0.50 

21.2 

10.8 

0  0 

Ik 

r»  •» 

^  «  s*- 

!>'*•* 

JJU.O 

0  0 

15 

10.6 

0.50 

21.2 

10.8 

0  0 

16 

12.6 

0.50 

25.2 

10.8 

0  0 

17 

19-* 

0.92 

21.1 

19.9 

0  0 

X.  (9  ft)  -  23.6  (see  Table  17) 

It 

■ 

1  21.6  (average  for 

stations  13  through  17) 

K 

m 

12.5  (for  roof  contamination) 

TABUS  12 

Sunaary  of  p  7 

alues  For  Surface  Readings 

Cn  the  Concrete  Slab  Roof 

Stations 

\ 

i(o) 

p 

(11 

1, 

<*),  (7)j 

(ID) 

0.257 

1*.0 

0.593 

)* 

\*h  n  , 

»  (12) 

0.*00 

10.7 

0.*53 

C2J 

1# 

3 ),  6  , 

(9) 

0.*02 

10.5 

0.**5 

8 

0.5** 

- 

0.313 

2» 

6 

0.5*7 

- 

0.297 
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The  computation*  are  given  In  Table  11;  the  value  of  loo  at  9  ft  given  in 
the  table  ms  taken  from  the  following  section-  The  average  valves  of  p 
are  sormartzed  and  back- extrapolated  to  the  original  locations  for  q 
(Table  10)  in  Table  12. 

The  mines  of  p,  q,  and  a  determined  iu  this  section  are  used  in  the 
following  aectiono  to  aid  in  biasing  the  tiata  in  the  appropriate  direction 
•o  as  to  improve  the  estimates  of  the  derowtasisatien  ratios  fro®  thi 
experimental  data. 


3.6  EErnMAnGH  or  ebcobtamuiatio*  eatios  for  MOT-  \adiig 


The  average  surface  reading  (ico  )  about  Building  A  before  grading, 
not  taking  into  account  those  takes  close  to  the  building,  was  30.2  aur/hr 
at  1  dey;  the  value  of  o  (Table  7)  at  this  height  i*  1*73;  hence  I0  is 
17. A  mr/hr,  For  the  3-foot  readings  tbs  average  value  of  Iqo  vns  27.2 
ssd  for  an  a  value  of  1.53>  the  computed  value  of  I0  is  17*8  mr/hr.  Using 
the  average,  17.6  nr /hr,  for  Io>  the  adjusted  average  values  are 

30.5  mar/hr  at  1  day  for  the  surface  readings  and  26.9  mr/hr  *  day  for 
3 -ft  readings. 

If  tha  Magnitude  of  the  radiation  field  around  Building  B  is  aseuaed 
to  vary  linearly  with  distance  from  the  building,  the  average  value  of  the 
readings  before  grading  weald  be  representative  of  tha  point  at  the  center 
of  the  area.  For  the  average  of  37.8  mr/hr  at  1  day  for  the  surface  read¬ 
ings,  I©  la  21.8  mr/hr.  Tha  3-ft  average,  33.7  -r/hr  at  1  day,  gives  22.0 
mr/hr  tor  1 0.  Vith  use  of  the  average  value,  21. 9  mr/hr,  the  adjusted 
average  values  of  Too  are  37.9  mr/hr  at  1  day  for  the  surface  readings  and 
33-5  mr/hr  at  1  day  fo-  tbs  3-ft  readings.  The  ratio  of  the  average  IQ 
value  at  Building  B  to  that  at  Bui 1 d ing  A  is  1.2A,  thus  the  ar  e a  rt 
Building  B  received  2h^  more  fallout  than  that  at  Building  A. 

The  residual  number*  fox  motorgrading  around  Building  A  are  summarized 
la  Thble  13;  those  for  motoapgfdiag  around  Building  B  are  given  in  Table 
lA.  The  reeidnal  nukbers  are  the  ratio  of  the  decay-corrected  readings 
taken  after  scraping  to  the  decay-corrected  readings  taken  before  scraping. 

The  lover  effectiveness  (higher  residual  number)  for  scraping  around  Build¬ 
ing  B  Wl  dne  to  a  cojtoiaatlon  of  the  rougher  surface  of  the  soil,  more 
c oust motion  items  (small  concrete  blocks,  etc.)  dispersed  around  the  area, 
end  the  fact  that  the  area  scraped  waa  email,  Bowever,  for  tv  3-ft 
readings,  this  means  that  the  shielding  provided  by  tb*  building  infltmaced  the 
r*s*tm«  at  tellAlel  FI  U  «  •«'MUr  than  *t>  HhIIAIms  A.  Hit*  I*  a|i«w» 

by  tb#  ratio  of  the  3-ft  residual  numbers  to  the  surface  residual  numbers; 
for  the  Building  A  area  the  ratio  Jo  1  A5  and  for  Building  B  sxea.  it 
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TABLE  13 


See ideal  Viabtn  for  Itotorgredlng  the  Area  About  Building  A 


3tation 

1 

2  3 

4 

5  6 

7 

Surface 

A 

A 

0~46l 

0.155 

B 

0.069 

0.l4l 

0.073 

C 

0.476 

0.150  0.V17 

0.185 

0.150  0.178 

0.441 

D 

0.300 

0.4C9  C.277 

X 

0.320  0.178 

O.369 

K 

0.906 

0.160  0.196 

0.172 

0.253  0,170 

0.410 

7 

0.166 

0.248 

- 

C 

m 

4m 

- 

Average  (to  95'  fra*1  center  of 

SuT^tt)  *  0*206 

3 -foot  Selsht 

A 

0.636 

0.582 

0.331 

B 

0.155 

0.248 

0.166 

C 

0.518 

0.229 

0.424 

0.738  0.185 

- 

D 

- 

0.343  0.225 

X 

0.343  0.185 

0.458 

X 

0.827 

0.277  0.202 

0.343 

0.360 

0.550 

f 

0.300 

0.257 

- 

0 

- 

- 

- 

Average  (to  95*  frost  center  of 

area):  0.298 

la  1.35*  In  the  previous  paragraphs,  no  ccaputationa  war*  aade  to  deter¬ 
mine  the  effect  of  the  building  shielding  chadovs  on  the  ground  surface 
and  3-ft  reading*.  Tie  effect  on  the  aurface  reeding*  chould  be  relatively 
eaall. 


The  average  of  the  aurface  readings  out  to  about  95  ft  from  the 
center  of  Building  A  after  scraping  la  6,06  str/hr  at  1  day.  The  average 
reeldoeJL  masher  defined  sue  1^  la  6.06/30-5/  or  0.iC9:  this 

will  be  taken  aa  e^unl  to  the  decotttaednetloa( ratio,  7,  for  the  scraping 
by  notcrgnelsr.  The  correapoodlng  value  of  I0  1*  3.50  etr/hr. 

Due  to  the  gradient  In  the  fallout  around  Building  B,  the  average 
value  of  the  surface  readings  before  and  after  scraping  vm  not  used  to 
caaywte  f  >  the  value  0.3*1  will  be  retained  aa  the  aeaaure  of  f  front  the 
surface  reed  Inge  for  that  area.  The  corresponding  value  of  1^  is  0.341 
x  21.9/  or  nr /hr* 

The  ccaputatlooa  of  X,  ii,  and  for  the  3-ft  readings  taken 
efter  scraping  the  area  around  Building  A  are  given  in  Table  15.  The 
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TAEL*  14 


Betddual  I<ab«ri  for  Morturgradlng  the  Are*  About  Building  E 


Station 

1 

2 

3 

k 

5 

6 

7 

Surface 

A 

1.0 

1.0 

1.0 

B 

O.256 

- 

f  .625 

C 

1.0 

0.719 

0.270 

- 

<i.44l 

0.382 

1.0 

D 

1.0 

0.139 

0.227 

z 

0.143 

0.4A6 

- 

1.0 

i 

1.0 

0.429 

0.371 

0.200 

0.310 

1.0 

7 

0.171 

0.409 

0.260 

0 

1.0 

1.0 

1.0 

Average  (to  65 

ft  from  center  of 

area):  0.341 

3= 

A 

1.0 

1.0 

1.0 

B 

0.357 

o.4oo 

0.577 

0.556 

C 

1.0 

0.433 

0.565 

0.520 

0.455 

1.0 

D 

1.0 

0.312 

0.400 

X 

0.357 

O.588 

1,0 

■ 

1.0 

0.4*4 

0.446 

0.400 

0.625 

0.556 

1.0 

7 

0.351 

o^ro 

0.605 

0 

1.0 

1.0 

1.0 

Averse*  (to  65  ft  fra*  center  of  ere*):  0.461 


values  of  p  were  taken  fron  Tig.  13}  the  ease  value  of  p  «u  need  for  ell 
the  location*  near  95  ft  anqr  fro*  the  center  and  —other  single  value  for 
thoee  never  the  edge  of  the  area.  fhe  ahlaldlag  of  the  bull  airs  mu  neg¬ 
lected  in  the  cc— utstioca;  h ovwrer,  the  effect  of  shielding  rtmJd  be 
larger  in  converting  to  1^  then  in  the  oojgrutstioc.  of  il.  The  average 
veins,  6.04  nr /hr  at  1  day,  of  gives  an  Iq  vales  of  3*95  nr/hr  and  an 
T  value  of  0.222.  TTmtm  are  in  satisfactory  agreement  vith  those  obtained 
directly  fran  the  surface  — nr— eg ta.  The  average  value  cf  for  the 
two  sets  of  data  la  3.72  nr/hr j  this  combination  of  data  gives  a  decon- 
t— inctlon  ratio  voire  of  3. 72/17 .6,  or  0.211. 

The  confutation  of  7  for  the  3-*t  readings  taken  after  scraping  the 
**•»  Pnlldlag  1  la  given  in  Table  16.  Sue  to  the  gradient  in  the 

field,  the  a  imputations  la  Table  16  were  mad*  differently  thin  in  Table  15. 
Tbr  individual  initial  seeaursnent  values  (Table  B.3)  '  to  compute 

I  and  the  ratio  7-  The  average  value  of  the  latter,  0.265,  As  xewer  than 
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TABLE  15 

Computation  of  I,  1^  and  for  the  3-Toot  Readings  Taken  After  Scraping 

the  Area  About  Building  A 


Station  1  2  3  b  5  6  7 


A 

1 

15.0 

15.0 

15.0 

B 

1.7 

1.7 

1.7 

C 

13.1 

1.5 

1.0 

1.0 

1.0 

1.5 

13.3 

D 

13.1 

1.5 

0.9 

X 

0.9 

1.5 

13.3 

X 

13.1 

1.5 

0.9 

0.9 

0.9 

1.5 

13.3 

F 

1.5 

1.5 

1.5 

1.5 

0 

13.7 

13.7 

13.7 

3j[  (mr/hr  at  1  day)(^) 


A 

b.l 

1.7 

0 

B 

3-1 

5.5 

3.1 

C 

0 

8.1 

3.8 

6.2 

8.6 

3*3 

0 

D 

0 

8.1 

6.3 

X 

3.9 

3.3 

0 

X 

8.b 

5-7 

8.7 

8.7 

6-3 

5.7 

1.0 

«n 

r 

5.7 

5.7 

- 

0 

— 

- 

I^Cmr/hr  at  1  day)Cc) 


A 


B 

3.3 

5-8 

3-3 

C 

- 

b.6 

3.9 

6.b 

8.9 

3-5 

- 

D 

- 

8.6 

6.5 

X 

b.o 

3-5 

- 

X 

*» 

6.0 

9.0 

9.0 

6.5 

6.0 

- 

J 

6.0 

6.0 

0 

- 

- 

- 

Arerage  -  6.0b 


a.  for  stations  A3,  Ab,  Ar>,  B3,  Bb,  and  B5,  1^,  -  29. 5j  for  stations  d, 

02,  2X1,  D2,  21,  and  X2,  3^  •  25.8;  for  utstlsaa  C6,  07,  D6,  W{,  E6, 

•ad  Wl,  Iqq  •  26.0}  for  stations  13,  Fb,  P5,  03,  Ob,  *,ad  C5,  t<.0  -  26.8. 
At  170  ft  from  oentar  area,  p  -  O.51O:  at  95  ft,  p  -  C.057;  and  at 
locations  rear  tb*  atructuro  p  •  0.03<  where  I  «  plm , 

b.  Ji  -  I*(o)  -  I 

c-  xoo  -  x;A;  1  -  1  -  P 

bO 


TAELS  1 6 

Cc^otrtlm  of  BMio  ^ ^  3£1*j“f'r  T*tea 

Bertplag  the  Area  About  Bull  ling  a 


Static*! 


1.00 

1.00 

1.00 


-I/loo 


1.00 

.33 

.156 

.150 

.156 

.33 

1.00 


1.00 

•33 

1.00 

.33 

1.00 

.141 

.156 

.33 

X 

.150 

.33 

1.00 

.141 

.33 

.156 

.33 

’33 

1.00 

1.00 


I  -  ploo  (Rr/hr  at  1 


10.0 

10.6 

11.0 


9.0 

3.9  11.0 

3*2  /  *11*3 

(4.7)<*>I2.0 

12.6 


1^  -  I*(o)  -  I  (mr/hi  at  1  day) 


0.7 

6.4 

6.0 

3.0 

6.1 

**  O 
y.v 

?•* 

0 

6.2 

X 

4.3 

-  4.0 

8.5 

6.5 

10.3 

0 

0.7 

0 

10.4 

Continued 

a.  E»tl**ted  value. 


0**0  o»>  o***«aaw>  o-«woow> 


TABUS  16  (Cont'd) 


Computation  of  Decontaaii.nat Ion  Batio  for  the  3 -ft  IteetLinga  Taken  After 

Scraping  the  Area  About  Building  B 


Station  1  2  3  4  5  6  7 


bLTJ:  -  p 


0.67 

0.67 

0.67 

- 

0.67 

0.044 

0.859 

0.844 

0.67 

- 

0.61 

0.050 

X 

0.050 

0.67 

- 

0.67 

0.844 

0.859 

0.844 

0.67 

0.67 

0.67 

0.67 

I co  *  ^Al  (’tr/hT  at  1  day) 

4.5 

1.0 

9*5 

8.9 

- 

7.1 

11.4 

10.8 

6.0 

- 

0.0 

To 

X 

5.1 

J3-0 

- 

6.0 

10.1 

7.6 

12.2 

11-9 

1.0 

0.0 

•m 

15*5 

7  m 

liAoo 

0.036 

0.365 

0.330 

- 

0.150 

0.264 

0.496 

0.432 

0.1G2 

- 

0.0 

0.292 

X 

0.243 

0.382 

- 

0.102 

0.348 

0.304 

0.508 

0.331 

0.027 

0.0 

0.4o8 

Average  7  «■  O.265 


1)2 


that  obtained  frca  the  surface  readings.  The  weighted  mean  valu*  for  the 
two  seta  of  *»\ta  ia  0*300  (per  meaaurasMmt);  this  value  of  ¥  leads  to  the 
value,  6. 57  ar/hr,  for 


3.7  ssttmatioi  or  j*co*euceatioh  sunos  tck  cosscsstb  soot  of  btjtltojo  a 

The  variation  of  and  iL*.  with  height  abcrre  the  ground  la  glren  in 

Table  17  using  the  values  of  1q  and  1^  determined  in  the  previous  paragraphs . 

TABU  17 

Variation  of  I^,  and  vith  Height  for  In  Values 
of  17.6  «r/hr  and  3*72  mr/hr,  Respectively 


h(ft) 

loo  (*r/hr  at  1  day)  1^ 

(mr/hr  at  1  day) 

0 

30.5 

6.4h 

3 

26.9 

5-70 

9 

23-6 

4.99 

12 

22.1* 

4.73 

Tr <m  the  data  In  Appendix  B,  the  average  of  the  initial  surface 
rending  on  the  concrete  roof  was  16.8  nr /hr  at  1  day;  after  scrap¬ 
ing  the  im  it  was  9.07  str/hr  at  1  day;  after  firehosing  it  was 
5 -Id  mr/hr  at  1  day;  and  after  scrubbing  it  was  4.87;  the  respective  re¬ 
sidual  uustosra  for  the  processes  are  therefore  0.5b,  0.30,  and  O.29.  The 
residual  ieaaribers  for  the  3-ft  readings  for  the  cane  processes  are  0.74, 

O.52,  and  0.52.  The  difference  in  the  values  at  the  two  heights  reflect 
the  fact  that  the  3-ft  readings  were  exposed  to  note  radiation  sources  on 
the  ground • 

The  Initial  source  intensity  on  the  concrete  roof  is  estimated  in 
Table  18  using  the  values  of  p  and  <1  determined  in  section  3.3.  In  ens- 
Vuting  the  appropriate  values  of  1^,,  the  ground  surface  source  intensity 
Iq  was  taken  as  3-72  ar/br  over  the  whole  area  (scraped  plus  unscraped) 
and  fit*  areae  outside  the  scraped  area,  tbs  ground  surface  source  intensity, 
lo,  was  as  addltiaaal  17.6  -  3.7,  or  16.9  wr/hr.  The  source  Intensity  on 
the  roof  rs— liriwg  after  flrehoeing  ia  estimated  in  Table  19;  and  the 
intensity  after  scrubbing  ia  estimated  la  Table  20.  It  may  be  noted  that 
■uu  error  of  a  few  tenths  of  an  mr/hr  in  tR«  Mtiunt*  of  T.  ewye daily  for 
the  3-ft  readings,  la  magnified  by  a  factor  as  large  as  5  in  the  ©atimte 
of  Iqo  -  Tbs  values  of  lop  at  3~ft  for  the  corner*  of  the  roof  ore  con¬ 
sistently  high  la  Tables  19  and  20. 

>0 
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TABLE  18 


latiaotion  of  Initial  Source  Intensity  on  Concrete  Slab  Poof  of  Building  A 
(Value*  of  l(o),  I,  IA>  and  In  m r/hr  at  1  day) 


Surface 


Station 

Ko) 

P 

I 

XA 

*1 

I* 

OO 

1 

9.6 

0.59 

4.1 

5.5 

0.257 

21.4 

2 

7-2 

0.31 

2.1 

5.1 

0.547 

9.3 

3 

7.2 

0o9 

4.1 

3*1 

0.257 

12.1 

* 

*.8 

0.30 

2.1 

2.7 

0.344 

5.0 

5 

9.6 

0.59 

4.1 

0.257 

21.4 

6 

9.6 

0.31 

2.1 

7-5 

0.547 

13.7 

7 

9.6 

0.59 

4.1 

5-5 

0.257 

21.4 

8 

9.6 

0.3c 

2.1 

7.6 

0.544 

14.0 

9 

1*.* 

0 

0 

14.4 

O.92 

15.7 

loo  -  0.103  x  (23-6  -  5*0)  <  4.99  ..  6.91 
Average  1^,  •  17*9;  l£  "  10.4 


3 -ft  Height 


Station 

l(o) 

»1 

*<•> 

„  (b^ 
*2' 

T 

A 

T  • 

■*A 

91 

t* 

J'oo 

1 

9.6 

0.777 

3.68 

2.34 

6.0 

3-6 

0.192 

18.0 

2 

9.6 

0.625 

2.96 

2.30 

5-3 

4.3 

0.330 

13.0 

3 

7.2 

C.777 

3-68 

2.34 

6.0 

1.2 

0.192 

6.2 

4 

9.6 

0.677 

3.20 

2.30 

5.5 

4.1 

0.307 

13.4 

5 

9.6 

0.777 

3.68 

2.34 

b.C 

3.6 

0.192 

10.6 

6 

12.0 

0.625 

2.96 

2.30 

5.3 

6.7 

0.330 

20.3 

7 

9-6 

0-777 

3.68 

2.34 

6.0 

3.6 

0.192 

18.8 

8 

9.6 

0.6 77 

3.20 

2.30 

5.5 

4.1 

0.307 

13.4 

9 

12.0 

0.317 

1 .50 

2.27 

3.8 

8*2 

0.60 

13.7 

Average  1^  -  16.3;  I*  -  10.6 


I.  .  k.T3  x  ^ 

I2  -  0.126(22. A  -  M)  -  2.27 

0.130(22.*  -  *.7)  «  2.?0 

0.13W22.*  -  A. 7)  •  2.30 

0.132(22.*  -  *.7)  -  2.3* 


a. 

to. 


TABLE  19 

let teat! on  of  Source  Intensity  on  Concrete  Slab  After  flrehoglng 
(▼slue*  of  l(o),  I,  l£  end  X'  ere  in  wp/hr  et  1  day) 


Static® 

l{o) 

I 

H 

*1 

I' 

CO 

Surface 

1 

5-5 

4.1 

1.4 

0.257 

5.* 

2 

*•5 

2.1 

2.4 

0.5*7 

4.4 

3 

5.0 

4.1 

0.9 

0.257 

3.5 

V 

5.0 

2.1 

2.9 

0.5** 

5.3 

5 

5.0 

4.1 

0.9 

0.257 

3.5 

6 

5-5 

2.1 

3-4 

0.5*7 

6.2 

7 

5.5 

4.1 

1.4 

0.257 

5-* 

8 

4.  5 

2.1 

2.4 

0.5*4 

*.* 

9 

5-5 

0 

5-5 

O.92 

6.0 

Average  1^ 

-  *.90;  I, 

0  m  2.83;  f  m 

0.27* 

3-ft  Heiabt 

1 

7.5 

6.0 

1.5 

0.192 

7.8 

2 

6.3 

5-3 

1.0 

0.330 

3-8 

3 

7-5 

6.0 

1-5 

0.192 

7.8 

4 

7.0 

5*5 

1-5 

0.307 

4-9 

5 

7.5 

6.0 

1.5 

0.192 

7.8 

6 

6.5 

5.3 

1.2 

0.330 

3-6 

7 

7.5 

6.0 

1*5 

0.192 

7.8 

8 

7.5 

55 

2.0 

0.307 

6.5 

9 

6.0 

3.8 

2.2 

0.60 

3.7 

Average  1^ 

-  5-88;  I{ 

,  ■  3*94;  f  » 

O.36I 

Average  1^/ 

4.44; 

I0  -  2.89;  T 

»  0.271 

e.  Qeite 

corner  reeding*. 

.i 

i 
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TABUS  20 


Estimation  of  Source  Intensity  on  Concrete  Blab  After  Firehosing 

and.  Scrubbing 

(value*  of  l(o),  I,  Ij(,  and  I*  are  in  mr/br  at  1  day) 


Station  l(o)  I  1 1  <1X  l'm 


Surface 


1 

5-1 

4.1 

1.0 

.257 

3.9 

2 

4.6 

2.1 

2-5 

.547 

4.6 

3 

4.6 

4.1 

0.5 

.257 

1.9 

4 

4.8 

2.1 

2.7 

.544 

5-0 

> 

4.6 

4.1 

0.5 

.257 

1.9 

6 

4.6 

2.1 

2.5 

.547 

4.6 

7 

5.6 

4.1 

1.5 

•  257 

5-8 

8 

5-1 

2.1 

3-0 

ri  « 

5-5 

9 

4.8 

0 

4.8 

.92 

5.2 

Average  I* 

oo 

-  4.27; 

I©  -  2.47; 

F  -  0.238 

3 -ft  Height 


1 

7.6 

6.0  1.6  .192 

8.3 

2 

6.4 

5.3  1-1  -330 

3-3 

3 

7.6 

6.0  1.6  .192 

8.3 

4 

7.4 

5.5  1-9  .307 

6.2 

5 

7.4 

6.0  1.4  .192 

7.3 

6 

6.9 

5.3  1.6  .330 

4.8 

7 

7.1 

6.0  1.1  .192 

5.7 

8 

7.1 

>•5  1-6  .307 

5.2 

9 

5.8 

3.8  2.0  .60 

3.3 

Average  1^  - 

Average 

5.82;  J0  -  3-80;  F  -  0.357 

-  4.56;  I©  -  2.98;  F  -  0.280 

a  .  Omits  corner  reading* 


3-8  1OTIMATI0S  CT  EWCOWEAKniATIOS  RATIOS  FOR  CCKP06TTI0H  ROCf  Cf  BUILDI0G  B 


Because  of  the  gradient  in  the  field  around  Building  B,  three  averse 
ground  source  inter  3 it lea  were  used  In  the  ccagrutations;  the  vsluae  of  Ic 
for  each  sl>le  of  house  and  the  average  for  both  sides  is  given  in  T> 

21.  The  values  of  1^  atjbfae  appropriate  heights  above  the  surface  o*.  die 
ground  for  each  value  of  3^,  are  given  in  Table  22. 


TAEL*  21 

Computation  oi  Average  Value  of  IQ  for  Area  About 

Building  B 


Area 

I  (surface) 
(mr/hr  at  1  day) 

Aco  (3  ft) 

(mr/hr  at  1  day) 

(mr?hr) 

Sortfersst  Side 

32.6 

29.3 

19*0 

Southeast  Side 

43-3 

38.0 

24.9 

Average  for  Area 

37.? 

33.5 

21. t 

TABU  22 

?«lues  of  1^  at  Monitor  Station  Heights  Above  Ground 
Level  on  Hoof  Building  B 


xoo  <»«)  loo  % 


(in  mr/hr  at  1  day) 


11.3 

24.3 

31.9 

14.3 

23.2 

30.4 

- 

16.5 

a* 

- 

25.8 

19.5 

• 

24.8 

The  initial  contributions  of  the  sources  on  the  roof  of  Building  I 
at  each  station  la  estimated  in  Table  23;  that  after  firaboalng  is  esti¬ 
mated  la  Yjfele  2 k  along  vith  valuea  of  7  for  the  procedure.  In  these 
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TABU  23 


Estimation  o f  Initial  Values  for  Roof  of  Building  B 

(Values  of  l(o),  1,  and  1a  in  mr/hr  at  1  day) 


.gMLfeSi 


etatloc  l(o)  p  I 


(•) 


H-rt  n«iR>.t. 

-  Mini  in  ..  *jr- 

l(o)  p  1^  3 


1 

24.8 

0.75 

18.2 

6.6 

23.7 

0.80 

18.6 

3-1 

2 

21.4 

0.50 

12.2 

9.2 

22.6 

0.60 

13.9 

8.7 

) 

21.4 

c.75 

18.2 

2.2 

24.8 

C.80 

l8.6 

6.2 

4 

.1.8.1 

0.7C 

18.0 

- 

i  24.8 

0.75 

18.6 

6.2 

9 

38.4 

0.75 

23.9 

14.5 

28.2 

c.fio 

24.3 

3-9 

6 

37-3 

0.50 

16.0 

21.3 

30.5 

0.60 

18.2 

12.3 

7 

» 

39.5 

0.75 

23.9 

15-6 

29.4 

0.80 

24.3 

5.1 

8 

20.3 

0.70 

18.0 

2.3 

I0.9 

0.75 

18.6 

9 

8u* 

26.2 

0.40 

10.3 

17,9 

90.6 

27.1 

0.55 

13.6 

13.5 

Ol.O 

a.  I  •*  p  Iqj,;  I^j  -  24.3  for  1,  2,  and  3.b.I  «  p  Iffi;  1^  .  23.2  for  l,2,and  j. 

I<x>  “  31*9  for  stations  ?,  6,  and  7.  1^  •  30*4  for  stationa  5t  6,  and  7. 

Ico  -  25.8  for  stations  4,  8,  and  9.  -  24.8  for  stationa  4,  8,  r^d  Q. 


TABLB  24 

latijoation  of  Values  of  1^  and  of  F  for  Hoof  of  Building  B  After  Firekoeing 

(values  of  l(o),  I,  I ^  in  mr/hr  at  1  day) 


Surface _  _ 3 -ft  Height 


Btatioc 

1(0) 

I 

XA 

F 

1(0) 

I 

T 

1 

15.6 

18.2 

0 

0.00 

18.0 

18.6 

0 

0.00 

2 

20.4 

12.2 

8.2 

0.89 

20.4 

13*9 

6.5 

0.75 

3 

18.0 

18.2 

0 

A  <”V\ 

V  •  V.-V/ 

21.7 

18.6 

3.1 

0.50 

4 

16.8 

18.0 

0k 

- 

24.1 

18.6 

5.5 

0.89 

5 

24.1 

23-9 

0.2 

0.01 

20.4 

24.3 

0 

0.00 

6 

24.1 

16.0 

8.1 

0.38 

24.1 

18.2 

5.9 

0.48 

7 

24.1 

23*9 

0.2 

c.01  .  s 

{i.oof** 

22.9 

24.3 

0 

0.00 

6 

21.6 

10.0 

3.6 

10.0 

18.6 

9 

Bub 

f 

16.8 

10.3 

6.5  6.36 

26.3  2.65 

0.296,0.331 

19.2 

13.6 

5.6 

26.6 

0.436, 

o,4x 

3.03 

0.378 

a.  Retina ted  value. 
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TA.ELX  25 


letlaatlan  of  T  Values  of  lx  and  of  F  for  Roof  of  Building  B  After  Firehoatug 

From  Second.  Set  of  Seeding* 

(Values  of  l(o),  I,  end  l|  in  nr /hr  at  1  day) 


Surface  _ 3 -ft  Height 


Station 

l(o) 

I 

< 

F 

I(o) 

BBI 

F 

1 

21.0 

18.2 

2.8 

0.42 

21.0 

18.6 

2.4 

0.47 

2 

10.7 

12.2 

6.5 

0.71 

18.7 

13.9 

4.8 

0.55 

3 

21.0 

18.2 

2.8 

0.87 

21.0 

18.6 

2.4 

0.39 

,  4 

21.0 

18.0 

- 

«■» 

23.4 

18.6 

4.8 

0.77 

5 

21.0 

23-9 

0 

0.00 

23.4 

24.3 

c 

e  AA 

6 

23-4 

16.0 

7-4 

0.35 

23.4 

18.2 

5.2 

0.42 

7 

25-7 

23.9 

1.8 

0.12  ,  > 

25.7 

24.3 

1.4 

0.27 

8 

21.0 

10.0 

3-0 

(1.0c  i*) 

23.4 

18.6 

•• 

9 

18.7 

10.3 

8.4 

0.47 

16.4 

13.6 

2.8 

0.21 

Sub 

32-3 

3.94 

23.8 

3.06 

F 

0.363,0.492 

0.390, 

0.385 

a.  Estimated  value. 
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TABLE  26 


Computation  of  ac  Monitor  Station  Heights  on  Roof  of  Building  B  After 

Scraping  Area 

(VKlueo  of  and  1^  in  mr/hi  at  1  dry) 

Surface  3-ft  Height 


Radiation  frees  Infinite  Field  for  Intensity  of 
Decontaminated  Circle  (i^  -6.57) 


h(ft) 

a 

loo(W) 

I<x{Sl)  Tqo 

h(ft)  a 

Ioo(»W)  Ioo(SR)  la, 

11.3 

1.26 

8.4i 

8.41 

14.3  1.22 

8.02  8.02 

16,5 

1.18 

- 

7-75 

19.5  1.13 

7.42 

Radiation  From  Oct  si  da  Decoaf^-*  *xated  Circle 


h(ft) 

a 

Ioo(W) 

ra> 

h(ft) 

a 

Ioo(W) 

Ioo(SK)  loo 

11.3 

16.5 

1.26 

1.18 

15-9 

23-5 

JLO.O 

14.3 

19.5 

1.22 

1.13 

15.2 

22.4 

17.4 

h(ft) 

P 

W») 

loo(SX) 

*00 

4(ft) 

P  3 

oo(™) 

loo(SS) 

loo 

U.3 

16.5 

0.342 

0.420 

5.44 

8.04 

7-56 

14.3 

19.5 

0.390 

0.456 

5-93 

8.74 

7.93 

Total  Value  of  at  Monitor  Stations 


h<n) 

Iao(W) 

loot®)  IcD 

h(ft) 

Ioo(*0  loot®)  loo 

U.3 

13.8 

16.4 

14.3 

14.0  lb. 8 

16.5 

- 

150 

19.5 

15.4 
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irrr 


u 


nu  rr 


Mtfjmstizaa.  of  TAlei*  ot  ll  lad  of  f  for  Hoof  of  Btttttag  1  After  rir«jao«ia* 
Nat  lawyiBf  An*  ArowA  the  luUAtet 
(7U  «**  of  l(o),  i,  nd  iJ  la  wtfltt  At  1  tty) 

/ 


tafw« 

!i 

1 

3 -ft  toljbt 

• 

I(o) 

V 

x<*> 

*a  * 

tio) 

0 

!<1») 

f 

1 

io.a 

.73 

10  A 

0  0.00 

lO.ft 

0400 

n.2 

0 

0.00 

ft 

lO.ft 

0.3# 

6«J 

3.3  0*p 

10.2 

0.60 

8A 

1,0 

0A1 

1 

lO.ft 

0.73 

10A 

0  6.W 

10,2 

0  M 

U.ft 

0 

0,00 

i 

If  .6 

0.70 

10.7 

4*  m 

l*'g 

Ut.t 

0.75 

u.« 

l.ft 

0.19 

5 

1ft,  0 

0.73 

15.3 

0.3  0.09 

0.00 

13  A 

0 

0.00 

0 

15-3 

0.30 

fi.a 

7.1  0.33 

13.3 

0.60 

10.1 

5.2 

o.4a 

1 

13.3 

0.73 

15.3 

3*°  040,-. 

13.3 

0.00 

13  A 

1.0 

0.37 

8 

13.3 

0.70 

10,7 

5.6  (ump) 

104  ■ 

0.7? 

U.6 

-  ■ 

«• 

9 

9m 

ia.8 

ii 

r 

0.40 

6.1 

6*7  0.37 

a;  .ft  a.ft6 

0. 278,0.80* 

13.3 

0.35 

6*3 

6.6  O.JO 

16.9  1.69 

0.277.0.m 

J  ’  .  ■  ■  "  -V 

m.  13,0  for  otetloM  Id  *,  *a&  3*  t,  Igo  ■  1A.0  for  ftetloR*  1,8,  aai  3* 

••  10.4  for  ilttlw  5#  0,  tot  7*  ^  «  )0»0  for  ototiowi  ?,6,  *od  7. 

■  13.3  for  tt*tto*a  »,  0,  tts4  0,  ■  1?  A  for  atetlte*  4,®,  «a4  ?- 


■ajaHTrW*  ▼•AVW, 
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computation*,  the  estimate  of  T  vms  made  in  two  way*.  One  was  by  the  ratio 
of  the  individual  I^/l^  ratio*  and  the  other  by  the  ratio  of  the  two  t»ma 
The  latter  aethod  gives  greater  weight  to  the  larger  value*  in  each  t,un. 

The  estimation  of  F  frcsi  the  second  wet  of  measurements  before  scraping 
the  area  la  given  la  Table  2f>.  The  values  of  loo  ftt  the  heights  of  the 
monitor  stations  of  the  roof  of  Building  B  after  the  scraping  of  the  area 
around  the  house  are  counted  in  Table  26;  >  values  are  used  in  Table  27 

to  estimate  the  aourcs  levels  on  the  roof  eu  Julldlag  7»  iron  the  readingB 
taken  after  the  area  was  scraped.  From  the  six  seta  of  *  values,  the  grand 
average  valua  free  the  individual  ratios  is  0-347  while  that  from  the  ratio 
of  the  sum  is  0.340. 


3.9  unwrcai  or  SHumnc  bbsuxfl  fuezhs  fob  wmmm  a 


The  use  line  *  "shielding  factor"  in  terns  of  the  shielding  residual 

□umber  for  a  building  will  not  be  discussed}  the  residual  nuaber  is  defined 
as  the  ratio  of  the  readlrut  at  a  given  monitor  station  in  the  building  to 
the  outside  infinite  field  reeding  at  3  ft  above  the  surface.  Computed  on 
,  this  basis,  the  shielding  residual  numbers  are  given  in  Table  28.  The  high 


TABU  26 


Bhl*.  Jg  ttesidual  lubbers  for  Monitor  Stations  Inside  Building  A  Relative 
to  the  3 -ft  Intensity  (loo)  From  0 round  Surface  Source  Level  Outside 


Station 

Before 

8crupiag(*) 

After 

Scraping^) 

After  Firehosing  Hoaf( 

Surface 

3  ft 

Sift 

KEil 

total 

1 

o.o4 

0,02 

0.08 

0.18 

0.0 

0.0 

0.0 

2 

- 

0.14 

- 

o.n 

0.11 

0.18 

0.08 

0.08 

0.15 

3 

- 

C.19 

- 

0.15 

0.21 

0.21 

0.12 

0.15 

0.35 

4 

- 

0.35 

- 

0.15 

0.15 

0.26 

0.08 

0.08 

0.15 

5 

- 

0.12 

- 

0.15 

0.08 

0.15 

0.03 

0.04 

0.08 

6 

0.07 

0.10 

0.22 

0.09 

0.15 

0.21 

0.03 

0.15 

0 .15 

*1 

1 

- 

0.39 

- 

8 

- 

0.12 

0.17 

9 

- 

0.18 

- 

in 

- 

0.20 

- 

11. 

•* 

0.00 

a.  I  m  26.9  mr/hr  at  1  day. 

b.  loo  -  5.70  ♦  O.92  ■  6.62  mr/hr  et  1  dsy 


nuaber  for  stations  So.  %  aM  7  are  due  to  the  fact  that  they  were  taken 
In  hack  of  wood  panels.  A  acre  complete  set  of  neesureraents  -as  not  taker 
in  otlwr  rooms  become  the  panels  vere  broken  out  so  that  the  Interiors 
could  hare  been  contend  rated  to  an  unknown  amount.  The  ease  situation 
pertained  to  all  rocas  in  Building  £• 

According  to  The  Effects  of  Wucleor  Weapons**,  the  comparable  half  - 
thicknesses  of  concrete  and  -wood  ?or  Mission  product  gsrae*  rays  ore  2.2 
and  8.8  in.  With  these  half -thickness  valuos  for  fission  products  deposited 
directly  on  these  surfaces,  the  fraction  of  the  gaaaa  radiation  passing 
through  6  in.  of  concrete  would  be  0.15  vkile  the  fraction  passing  through 
1.5  In.  of  wood  would  be  0.85.  Hcsrevar,  the  sane  reference  gives  0.22  ca~l 
for  tee  absorption  coefficient  for  0.5-Mev  photons  incident  on  concrete; 
this  talus  would  lead  to  a  tranamieeioa  fraction  cf  0.035  through  6  in.  of 
concrete  (and  less  for  e  lower  photon  energy).  Since  the  source  energy  of 
the  photons  was  about  0.5  Mst  on  the  average,  the  average  energy  of  the 
photons  Incident  on  the  surface  of  the  building  walls  should  be  ?ee*rwbat 
lees.  However,  the  situation  is  complicated  by  the  presence  of  fallout  on 
the  roTf  (also  mail  eaowts  on  the  outside  of  the  walls).  After  flrehosing, 

.  the  shielding  residual  nutbers  vary  between  0.03  and  0.15  for  nonltor  stations 
near  the  outer  walls. 

The  residual  madaere  for  the  outside  redenatlon  procedures  are  given 
in  table  29;  they  were  confuted  for  the  3-ft  readings  by  taking  the  ratio 


TABU  29 

Residual  Embers  froa  Measurements  Inside  Building  A 


Station 

Motorgrader  Scraping, 
at  3  ft 

Motorgrader  Scraping  Plus 
Firehosing  Roof, 
at  3  ft 

1 

0,k2 

0.00 

2 

0.19 

0.14 

3 

0.27 

0.19 

4 

0.11 

0.05 

5 

C.15 

0.09 

6 

0.37 

0.37 

Average 

0.25 

0-14 

of  the  reading  after  the  state  .  process  to  the  initial  reading  at  the  sta¬ 
tion.  The  average  residual  umber  for  the  complete  recleaation  procedure 
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mrtber*  for  e*ch  ccmnt€iwur«j»t^  . 

Ly  \m,  tb*  ccrt>iB«.tiott  of  the  Minni  r«duc*l  tte  B*w»  «dl«tloa  ty 
*  fnirly  Ur*o  ftetor. 


eacrxoa  4 


mmm  add  ccbclgsicsb 


4.i  summit  or  mu)  pumbp  rai  trwlttkj  keclmsitics  TATA 


The  method  for  analysing  reclnnation  data  taken  at  a  field  teat  con- 
slated  of  (1)  correcting  *11  — aauv amenta  to  a  '  cannon  time  after  detonation 
by  oh  of  *  ml  table  konjr  cum,  (2)  determining  a  "terrain  factor"  from 
the  data  for  converting  calculated  radiation  Intensities  to  obaerred  lat*n- 
•itles,  (3)  aatlaatlac  the  variation  of  intensities  vlth  altitude  over  an 
nrtnated  contaminated  open  area,  md  (4)  eetl— ting  the  contribution*  of 
radiation  sources  fttae  the  treatad  aad  —treated  area#  to  the  observul 
ena  ear  amenta  according  to  the  gscmstric  arxaaen^t  sf  the  areas  and 
aonltorlng  location.  The  purpose  of  the  confutations  in  estimating  the 
contribution  of  the  radlatloa  scarce*  from  only  the  reclaimed  or  decon- 
teadaatad  area#  la  to  determine  the  tree  effect lvaaeee  of  the  applied 
■ethod(a)  ao  that  the  results  can  be  correlated,  vlth  other  data  aad  extra¬ 
polated  to  other  than  the  specific  test  <  petitions,  the  ratios  of  the 
decay  cerractad  radlatloa  late— ity  niasurameate  are  meaawree  of  the  re- 
a ideal  aadurs  for  the  teat  ecadltlcaa  aad,  even  if  the  experiment  w~c  to 
be  carried  out  on  a  real  target  cccplax,  apply  only  to  the  conditions  of 
that  teat.  The  matter*  thaueelve*  vlll  act  apply  or  be  readily  extrapolated 
to  other  conditions. 


4.2  <1T— IT  or  Ma  sasTYgre 


The  dec  ctmninattcn  ratios,  as  estimate  1  frca  the  experimental  data 
vlth  the  aid  of  photon  scattering  ccapvtation*,  for  the  different  surface i 
aad  methods  are  saamarlxed  la  Table  30.  ho  statistical  analysis  of  the 
result#  —re  made;  ho— r,  a  brief  wmy  cf  *he  tables  etnas  the  eerpute- 
tlone  shoes  that  the  error*  rare  not  avail.  Tv.  is  possible  that  better,  or 
mure  reliable,  estimate*  —aid  have  resulted  if  more  readings  verold  have 
been  taken  In  "preferred"  locations.  Thee#  should  be  determined  from  esti- 
sates  of  t  (or  p)  according  to  the  specific  geometry  cf  the  strmturcs  and 
radiation  fields  prior  to  conducting  the  experiment . 
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TAILS  30 


fly—  ry  of  Istiwated  Iffectivtmess  of  Re  delation  Procedures 


Sc  replug 


EwniAuftl  Humber 
Surface  3 -ft 


31.$  0.3*  0.35  0.6  to  1.0  0.7- to  1.0 


*.  33-5  x  15/(15*  ♦  5.2*)172 

b.  Sot  including  scraping  of  the  sree.  around  the  building. 

In  acsparlsaa  with  other  results  far  notorgmdlrg?,  the  values  of  P 
given  in  Table  30  are  aeswetat  high;  for  a  3-in  cut,  Bsfsrsaeo  7  give* 

0.15  for  P.  The  higher  mines  for  7  frost  the  present  data  nap  be  Ate  to 
the  difference  in  depth  of  cut  aa  trail  as  the  difference*  in  surface  rough- 
east  of  the  soil. 


The  effectiveness  values  for  lirehooing  tad  scrubbing  cannot  be  directly 
cos pared  to  other  data  for  those  nrthods.  Tor  the  lew  initial  Irrsls  used 
in  these  experiments,  *q.  H  reduces  to 


7-kffe 
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The  preasntly  a-naliahla  values  of  k  and  Rj^  frca  previous  data2* 1  are 
apprcodantsly  5  x  J.0“*  aed  8  x  102  (in  an  arbltioxy  syotea  of  units)  Tor 
firahredag  cwcxvW;  tiro*  the  toduua  ajpected  valu®  of  F  for  firehcsicg 
concrete  would  be  0«l6.  At  *’ .  -  -xtrenely  low  initial  l-rsls  of  this  ex-- 
perinent,  t to  laricor  vtiuns  o  could  bo  dus  to  (1)  a  ddatrlbufcios.  con¬ 
taining  ■sailer  particles  than  the  distributions  la  the  soils  fraa  which 
k  u&  \  ws  deterMined,  (2)  ncncoiiforBaac®  of  fq.  k  to  the  true  process 
*vt  low  iVralSj  (3)  «tots  In  the  radiation  scattering  estivates,  (H)  leas 
couplets  co rrernge  of  the  surface  In  application  of  the  pxwdtrres  during 
this  experiment  than  previously  accomplished  (fallout  level  vae  so  lew 
the  operators  bed  no  *isihl*  guide  (duet  carer)  in  carrjxRg  out  the  pro- 
esdufa),  aad/cr  (5)  other  differences  in  application  of  the  method  itself 
(such  as  no**l*  pressure,  rata  of  application,  etc,).  However,  there  arc 
not  enough  eaperlmeatal  data  of  this  kind  available  fro®  field  tests  to 
determine  which,  of  the  probable  omses  of  the  differences  botveon  similar 
in  the  field  are  likaA”  to  be  important, 

7oir  fimfaoeln*  plus  scrubbing  on  concrete,  the  presently  available 
values  «f  k  and  are  apprcodnstely  2  x  1(H*  and  6  x  10M-;  these  giv.j 

a  value  of  0.12  for  y.  this  again  is  lower  than  that  derived  from  the 
present  data.  For  firehnelag  cowDositioo.  roofing,  the  available  values 
of  k  and.  valass  are  1  x  10"*  and  lA  x  10*  respectively.  Bieae  give 

0.1k  for  the  ModUraa  valua  of  f. 

Of  all  the  methods  used,  the  aotorgzad&r  scraping  effectivcaoiJB  va» 
neareet  tlr.t  obtained  in  prsvicTss  oxperlnexrte  ■  Tbs  reason  for  this  is 
that  the  results  achieved  by  the  aerthod  do  not  cepend  on  cay  interaction 
between  the  fallout  parti  due  and  a  surface  and  hmee  are  not  sensitive 
to  the  rrawtbor  and  else  of  particles  deposited,  gxceptiag  for  spillage, 
operator  error,  and  surface  roughness,  scraping  methods  that  remove  &a 
inch  nr  two  of  the  top  soil  should  give  a  decoatssiination  ratio  equal  to 
xero. 


k  .3  O0QRX0KX09B 


The  method  ctf  treating  field-test  reclsnatioo  data  pra tented  in  the 
report  shews  that,  in  carrying  out  reolsaatioa  experimesrtc,  &  certain 
saouRt  of  supporting  data  is  required  for  estimating  the  effectiveness  of 
the  procedures.  These  include:  (1)  decay  of  the  fallout  field,  (2)  the 
varieties*  off  the  radiation  intensity  with  height  (prior  to  doccatswissB.ticca), 
(3)  selection  off  monitoring  stations  at  preferred  location*  —  i.o.  those 
at  which  the  scattered  radiation  contribution  is  the  smallest,  (k)  selection 
of  preferred  geometric  arxangsneot  wsaag  stroerturea,  arse*  to  ba  rsclslsod, 
and  monitoring  stations  to  facilitate  the  data  reduction  «u<&  interpretation, 
(5)  collect  lea  off  fallout  staples  to  determine  the  macs  of  fallout  in  the 
area,  aad  (6)  mseeurmemt  of  the  fallout  pattern. 
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The  large  variations  in  the  data  analysed  lx  thle  report  vere,  in 
large  pert,  due  to  the  lov  intansities  aaeoclated  with  the  psas.ll  amount 
of  fallout  on  the  test  area.  The  low  intensities,  cc v  lc nr  readings  on 
the  radiacs,  leads  to  large  percentage  errors  in  the  aeasuraacnte  rod 
the  lov  — ouat  of  fallout  to  eel  leg  decmitaalaatieia  effactirrrsses  than 
for  large  eaounte .  Declare  n  inf creation  at  higher  initial  levels  of 
fallout  would  he  aach  acre  applicable  to  the  design  and  specification 
of  radiological  eouatexneasure  syrteas. 


Appr erred  by: 

€  <R. 

E.  F.  TOmXKB 

Head,  Chenlcal  Technology  Division 
For  \h«  Scientific  Director 
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TABLE  1.1 


MMSureneate  of  ArM  About  Building  A  Before  Scraping  (Tiae :  1230-1330, 

I2/IO/57) (*) 

Badiation  Lerels  (ar/hr) 

«  »  — — I,  mil 


Station 

1 

2 

3 

4 

5 

6 

7 

Surface 

A 

30 

3* 

35 

32 

31 

26 

32 

B 

3* 

3* 

30 

28 

29 

28 

27 

C 

36 

36 

33 

26 

29 

28 

D 

X 

I 

34 

33 

26 

28 

29 

29 

29 

r 

34 

31 

30 

30 

29 

26 

34 

0 

38 

3* 

35 

30 

29 

30 

36 

3-ft  fieigfct 

A 

26 

30 

30 

28 

27 

24 

25 

B 

89 

26 

26 

15 

24 

23 

25 

C 

30 

33 

29 

22 

24 

25 

D 

X 

B 

30 

27 

26 

26 

24 

25 

26 

f 

30 

27 

27 

26 

26 

25 

29 

0 

30 

29 

27 

29 

27 

29 

29 

».  Additional  stapling  etfttic**,  not  shovn  in  Fig.  2,  lire  ex  to  tun  ions  of 
the  grid  syntta. 
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TABLE  A. 2 


Meaaurenents  of  Are*  About  Building  A  Before  Scraping  (Tine:  1300>  12/10/57  )-f 

Radiation  Levels  (ur/hr) 


l  1 

2 

3 

_  _4 _ 

-  5 

6 

7 

Surface 

30 

29 

29 

33 

32 

31 

20 

30 

22 

24 

15 

25 

25 

30 

33 

24- 

X 

28 

25 

24 

30 

26 

46 

39 

18 

25 

27 

27 

27 

26 

27 

26 

28 

3-ft  Height 

26 

27 

27 

29 

27 

27 

22 

12 

20 

16 

12 

24 

14 

1  c 

26 

30 

X 

13 

24 

24 

24 

24 

32 

26 

19 

13 

24 

23 

26 

26 

25 

25 

25 

t>3 


T 


^AUflN^O  mauUMISO 


TABU  A. 3 


Hcaaur— nt*  of  Are*  About  Bvdldlng  A  After  Screpir^  (Ti*e:  1110,  12/ll/ST) 

Bediation  Levels  (sr/hr) 


Station  1 


6 

* 

12 


5 

5 

9 


■L  3  4  5 

Surface 

10  6  2 

12  1 
2  4  2  1 

o  3  X  4 

2  4  3  2 

?  3  15 


3-ft  Height 

0  7  4 

2  3  2 

4  2  3  4 

4  3X2 

3  4  4  3 

3  3  7 


6 


2 

2 

2 


2 

2 

3 


1 
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*A-«*  IA  t/\ 


^AOQMhO  4  A  O  a  M  k,  C 


SLACK  A.V 

>toe  jurn— rrte  of  Are*  About  Building  B  Befdre  8c imping  (Time:  lVOO,  12/10/57); 

■idlntlon  Lerale  (*r/kr) 


1 

2 

_ 3 

k 

5 

6 

T 

Surface 

28 

25 

27 

26 

26 

28 

29 

28 

33 

& 

30 

30 

bZ 

29 

*32 

29 

X 

31 

33 

37 

26 

31 

31 

22 

26 

37 

Vo 

36 

39 

kb 

kb 

k3 

bZ 

3-ft  Helxfet 

25 

23 

25 

25 

23 

2k 

25 

25 

22 

20 

22 

29 

36 

26 

28 

22 

X 

19 

30 

3V 

26 

29 

26 

22 

21 

32 

38 

33 

33 

3^ 

39 

37 

36 
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TABLE  A. 6 

MocumrwMot.a  of  Aroe  About  Bu.ll  dltyg  B  After  Scraping  (Tiaw:  1310,  12/11/57) 


Station 


fladiation  Lrrala  (arr/hr) 


1 

2 

3 

4 

5 

6 

7 

Surface 

12 

12 

12 

3 

16 

8 

12 

9 

4 

15 

6 

5 

18 

1* 

2 

5 

X 

2 

12 

18 

14 

6 

5 

2 

5 

5 

17 

3 

7 

5 

20 

20 

10 

IU> 

1 

3 

r 

u 

10 

10 

4 

6 

6 

11 

5 

4 

5 

5 

6 

16 

11 

a 

4 

X 

7 

8 

16 

11 

6 

5 

4 

6 

8 

17 

5 

4 

9 

18 

17 

17 
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A.T 

i*Mwir«Mu.i  oc,  Coocr*t*  fixab  Roof  of  Bulldlx^  A 


1 

20 

V 

2.2 

2 

2 

lb 

3 

1.8 

1.8 

3 

l5 

3 

2 

1.8 

b 

20 

2 

2 

1.9 

5 

19 

b 

2 

1.8 

6 

25 

b 

2.2 

1.8 

7 

19 

b 

2.2 

2.2 

8 

20 

k 

1.8 

2.0 

9 

20 

6 

2.2 

1.9 

10 

22 

11 

18 

12 

17 

13 

11 

lb 

10 

15 

11 

16 

33 

17 

20 

1 

15 

b 

3 

2 

8 

b 

2-5 

2.5 

3 

9 

3 

3 

3 

b 

lb 

b 

2.8 

2.9 

5 

10 

b 

3 

2.9 

6 

20 

5 

2.6 

2.7 

7 

lb 

b 

3 

2-8 

8 

12 

b 

3 

2.8 

9 

13 

5 

2.b 

2.3 

10 

21 

11 

15 

12 

Ik 

13 

U 

lb 

10 

15 

7 

16 

10 

17 

lb 
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TABLE  A. 8 


Mo»«ur«?*nta  on  Cca|>o«ition  Bhingln  Roof  of  Building  B 


(MMMHHHBVRflHMBHClS  ■  imh  iiiiwui  n  ■ 

•tntlon  JfedlAtloa  Lrr*l«  (sr/hr) 

KFot* - 37E5? - UEer  '  ■*  1 - Xft^F - 

rirshoaing  Plrahocinc  Flrtboclng  Scmping  Are* 

_ U^K/MOT)  (W.tf/lQ/m  (Wi.M/U/57)  (I3to,l57il/:ST) 


lyrt%c* 


28 

13 

9 

4 

19 

17 

6 

4 

19 

1? 

9 

4 

tA 

14 

9 

5 

14 

20 

9 

5 

l\3 

20 

10 

6 

3'> 

20 

11 

6 

ih 

16 

9 

6 

25 

*  V 

3-ft  Hti^rt 

8 

5 

21 

15 

9 

4 

20 

17 

8 

4 

22 

18 

9 

4 

22 

20 

10 

5 

*5 

17 

10 

5 

27 

20 

10 

6 

26 

19 

11 

6 

15 

15 

10 

6 

24 

16 

7 

6 

1 


O  -*  Os*  CM  ■* 
•  •  •  «  « 
0  0  0  9  0 


ONJtOlH.t 
•  •  •  •  « 
o  o  o  o  C» 


OOIMNHH 
•  •  •  •  • 
O  O  O  o  o 


Mv.irwo  t-  jt  vo 

•  ••>•• 

o  o  o  o  o  o 


CM  mvO  j»  M4 
•  ••••• 
o  o  o  o  o  o 


$< 


rn.*  j*  . 

•  ••••• 

o  o  o  o  o  o 


O  os-*  OHt- 
•  ■»••• 
CM  CM  04  MCI  pn 


oco  irvO  into 
•  ••••• 
Vnl  HNWOIHN 


Oxno  w  o  cv 
■  «•••* 
OSlWrlplH 


II  'I 


o  c\ 

•  i  •  •  i  •  •  •  i  i  i 

•fN  CO 


OWmOS)MO0NV)O 
H  M^co  «  (nO\Olj*  J»« 


11*11  •till 

H 


H  CM  m  JC  MN'*  f— CO  <Ts 


Sd 


TO 


TABLX  &.10 


Measurement  of  field  Decay 


Date 

Time 

Surface 

3 -ft  Height 

Ratio 

12/10/57 

1515 

30 

26 

0.866 

12/11/57 

0930 

15 

12 

0.800 

12/11/57 

1130 

13 

11 

0.8k6 

12/11/57 

1330 

ll 

10 

0.909 

TABU  A. LI 


Rat*  of  Application  of  Daacritxid  Beclmation  Procedures 


Procedure 

Iqulpment 

Personnel 

Area 

(iflJTt) 

Bate(ft) 

(sq  ft /hr) 

Scraping 
(bldg.  A 
area) 

1  Motorgrader 
(8  ft  blade) 

1  C^f'ator 

110,000 

2.5  hr 

1*5,000 

Scraping 
(bldg.  B 
area) 

1  Motorgrader 
(8  ft  blade) 

1  Operator 

17,000 

1.2  hr 

ii*,ooo 

Pirehoaing 

(Ccnp. 

Shingle 

roof) 

1  Ida  ter  truck 
v/puap,  hose 
and  nozzle 

1  Tank  truck 
operator 

2  Hoaenen 

1,700 

35  ain 

2,900 

Plrehoelng 
(Concrete 
slab  roof) 

1  Mater  truck 
v/punp ,  hose 
and  nozzle 

1  Tank  truck 
operator 

2  Hoaenen 

1,600 

25  min 

3,800 

Scrubbing 
(Concrete 
•lab  roof) 

10-in.  bruahea 
detergent 

3  nen 

1,600 

12  min 

2,700^) 

Rates  4o  not  include  delay  tinea  to  fill  tank  truck,  start  equipment,  etc.; 
they  are  for  actual  tins  spent  in  doing  the  work 
b.  Bate  per  nan. 
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uppsmrx  b 

RADIATIOH  NEAStBMKRTB  (TABUIA3SD  IS  APFKKDIX  A)  COKBECTED  TO  D  +  1 
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TABU  B.l 


Kseurareaests  of  Are*  About  Bull  <JJLng  A  Before  Scraping  - 
C-oracted  to  Dfl  (Tim,  F*25.0;  Correction  75ctor,1.06) 


_ Badlatloa  Lralq  (nr /hr) 

Station  1  2  3  4  5  6  7 

Surface 


A 

32 

31 

31 

B 

35 

34 

33 

C 

30 

32 

23 

26 

16 

27 

27 

D 

32 

35 

26 

X 

30 

27 

26 

X 

32 

30 

49 

42 

19 

27 

29 

T 

29 

29 

3C 

0 

2S 

28 

30 

3 -ft  Height (b) 

A 

30 

29 

29 

B 

31 

29 

29 

15^ 

C 

23 

13 

21 

17 

13 

26 

*/ 

i  n 
a  . 

<vQ 

OO 

vr 

i  L 

o£ 

oX 

X 

26 

26 

34 

28 

20 

14 

26 

? 

24 

28 

28 

Q 

27 

27 

27 

a.  Average*:  A-B,3-5'.  32.7;  C-E,l-2:  31.8;  c-I,S-7t  27.2; 
?-0,3-5i  29.2;  average  of  tb*  24:  |6TS. 

b.  Average*:  i-t,3-5i  S9«5 »  C-X,l-2:  oT5;  C-S,6-7:  26.0; 
?-0,3-5i  26.8;  average  of  the  20:  27.2. 

c.  lot  uaed  in  "coeputlug  averages. 
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THU  B.2 


MMsuTMtt*  of  Art*  Aboat  BuildiJ*  A  Aftor  flcn^iag  - 
CcrT«ct«d  to  DU  (Ti»»,  SA7-0;  Carroctioo  f*ctor,2.39) 


Station  _ 1 


A 

B 

C 

D 

X 

F 

0 


14.3 

9.6 

29 


A 

B 

C 

D 

X 

r 

o 


119 
U." 
22. 5 


2 


9-6 

9.6 

7.2 


BfcAlatlon  Lrrol*  (ar/hr) 

^  4  5  6 

^  — -  •  ■  — 1 


24 

1K.J 

4.8 

2.4 

4.8 

2.4 

9.6 

4.8 

2.4 

4.8 

11.9 

7.2 

X 

9.6 

4.8 

9.6 

9.6 

7.2 

4.0 

4.8 

11.9 

*.8 

7.2 

35.8 

a* 

^-ft  HoixJst 

19,1 

16.7 

H 

4.8 

7.5C 

%.8 

4.8 

7.2 

9.6 

4.8 

11.9 

7.2 

X 

4.8 

4.8 

11.9 

9-6 

9.6 

7-2 

7.2 

14.3 

7.2 

7-2 

16.7 
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TAELS  B.3 


Mwntfw it»  of  Aren  About  Building  B  Before  Scraping  - 
Ccrroctad  to  D+-1  (Time,  H^26.0;  Carrecticm  Factor, 1.13) 


BnAjatloa  Level e  (sc- Air) 

Station  12  3  4  5  6  7 

Surface 


A 

32 

26 

30 

B 

29 

29 

32 

C 

33 

32 

37 

30 

3* 

34 

47 

D 

33 

36 

33 

X 

35 

37 

42 

S 

32 

35 

35 

25 

29 

42 

45 

F 

4i 

44 

50 

0 

50 

i*7 

47 

2: 

•ft  Helgjrt 

A 

26 

26 

26 

B 

26 

26 

m 

^  t 

C 

26 

30 

25 

23 

25 

33 

4l 

D 

29 

32 

25 

X 

21 

34 

38 

I 

29 

33 

29 

25 

24 

36 

43 

F 

37 

37 

36 

0 

44 

42 

41 
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TABLE  B.4 


KHunmocBt*  of  Are*  About  Ball  ding  B  After  Boraplae  - 
Corrected  to  Del  (Tima,  H+49.2;  Correction  F*ctar,8.5e) 


Radiation  Laval  (sr/br) _ 

Station  1  2  3  4  5 _ 6  7 

Surf act 


A 

30 

30 

30 

1 

7-5 

4© 

20 

C 

30 

33 

10 

38 

15 

13 

45 

D 

35 

5.0 

7-5 

X 

5.0 

30 

45 

I 

35 

15 

13 

5.0 

13 

13 

43 

7 

7.5 

18 

13 

0 

50 

50 

45 

3- ft  Halrfrt 

A 

26 

25 

25 

B 

IX) 

15 

15 

C 

2d 

13 

ID 

13 

13 

15 

fc.o 

D 

26 

Jjo 

10 

X 

7.5 

20 

40 

I 

26 

15 

13 

10 

15 

20 

43 

7 

13 

10 

23 

0 

*5 

*3 

43 
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TABU  B.5 


Heasurwnents  on  Concrete  Slab  Roof  of  Building  k  -  Corrected  to  D+l 


Station 

Radiation  Levels  (ar/hr) 

Before  Ground 

After  Ground 

After 

After 

Area  Scraped 

Area  Scraped 

Firehoeing 

Scrubbing 

(Et49.0;2.5l) 

(K+49.6;2.54) 

Surface 

1 

19.  V 

9«6  • 

5-5 

5.1 

2 

13.6 

7.2 

4.5 

4,6 

3 

15*5 

7.2 

5-0 

4.6 

k 

19A 

4.8 

5.0 

4.8 

5 

18.4 

9.6 

5.0 

4.6 

6 

24.2 

9.6 

5-5 

4.6 

7 

18.4 

9.6 

5-5 

5.6 

8 

19.4 

9.6 

4.5 

5-1 

9 

19.4 

l4.4 

5.5 

4.8 

10 

21.3 

11 

17.4 

12 

16.5 

23 

10.6 

14 

9.7 

15 

10.6 

16 

12.6 

17 

19.4 

3 -ft  Height 

1 

14.5 

9.6 

7.5 

7.6 

2 

7.7 

9.6 

6.3 

6.4 

3 

8.7 

7.2 

7.5 

7.6 

V 

13.6 

9.6 

7.0 

7.4 

5 

9-7 

9.6 

7.5 

7.4 

6 

19.4 

12.0 

6.5 

6.9 

7 

13.6 

9.6 

7.5 

7.1 

8 

11.6 

9.6 

7.5 

7.1 

9 

12.6 

12.0 

6.0 

5.8 

10 

20.3 

11 

14,5 

12 

13.6 

13 

10.6 

14 

9.7 

15 

6.8 

16 

9*7 

17 

13.6 

a.  Correction  factor  for  E+25.0  is  1.06;  average  ratio  of  cc&jarabla  location 
for  data  in  Table  A.l  to  that  in  Table  A. 2  in  1.10;  thus  e»  v.tiply  by  1,06/ 
1-10  or  0-968  to  obtain  appropriate  correction  for  the  inr,v_  -ant  used. 
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ri*SLS  B.6 

Measurementa  on  Composition  Shingle  Roof  of  Building  B  -  Corrected  to  D-5-1 


1  24.8  15.6  21.0  10.2 

2  21.4  20.4  18.7  10.2 

3  21.4  18.0  21.0  10.2 

4  18.1  16.8  21.0  12.8 

5  38.4  24.1  21.0  12.8 

6  37.3  24.1  23.4  15.3 

7  39*5  24.1  25.7  15.3 

8  20.3  a.  6  21.0  15.3 

9  28.2  16.8  18.7  12.8 


1 

23.7 

18.0 

21.0 

10.2 

2 

22.6 

20.4 

18.7 

10.2 

3 

24.8 

21.7 

21.0 

10.2 

4 

24.8 

24.1 

23.4 

12.8 

5 

26. 2 

20.4 

23.4 

12.8 

6 

30.5 

24.1 

23.4 

15.3 

7 

29.4 

22.9 

25.7 

15.3 

8 

16,9 

18.0 

23.4 

15.3 

9 

27.1 

19.2 

16.4 

15.3 

TABIX  B.7 
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